The relation of socioeconomic and scholastic aptitude variants to academic achievement for males and females at third and fifth grades by Halderman, Barrett G.
Retrospective Theses and Dissertations Iowa State University Capstones, Theses andDissertations
1982
The relation of socioeconomic and scholastic
aptitude variants to academic achievement for
males and females at third and fifth grades
Barrett G. Halderman
Iowa State University
Follow this and additional works at: https://lib.dr.iastate.edu/rtd
Part of the Psychology Commons
This Dissertation is brought to you for free and open access by the Iowa State University Capstones, Theses and Dissertations at Iowa State University
Digital Repository. It has been accepted for inclusion in Retrospective Theses and Dissertations by an authorized administrator of Iowa State University
Digital Repository. For more information, please contact digirep@iastate.edu.
Recommended Citation
Halderman, Barrett G., "The relation of socioeconomic and scholastic aptitude variants to academic achievement for males and females
at third and fifth grades " (1982). Retrospective Theses and Dissertations. 8346.
https://lib.dr.iastate.edu/rtd/8346
INFORMATION TO USERS 
This reproduction was made from a copy of a document sent to us for microfilming. 
While the most advanced technology has been used to photograph and reproduce 
this document, the quality of the reproduction is heavily dependent upon the 
quality of the material submitted. 
The following explanation of techniques is provided to help clarify markings or 
notations which may appear on this reproduction. 
1.The sign or "target" for pages apparently lacking from the document 
photographed is "Missing Page(s)". If it was possible to obtain the missing 
page(s) or section, they are spliced into the film along with adjacent pages. This 
may have necessitated cutting through an image and duplicating adjacent pages 
to assure complete continuity. 
2. When an image on the film is obliterated with a round black mark, it is an 
indication of either blurred copy because of movement during exposure, 
duplicate copy, or copyrighted materials that should not have been filmed. For 
blurred pages, a good image of the page can be found in the adjacent frame. If 
copyrighted materials were deleted, a target note will appear listing the pages in 
the adjacent frame. 
3. When a map, drawing or chart, etc., is part of the material being photographed, 
a definite method of "sectioning" the material has been followed. It is 
customary to begin filming at the upper left hand comer of a large sheet and to 
continue from left to right in equal sections with small overlaps. If necessary, 
sectioning is continued again-beginning below the first row and continuing on 
until complete. 
4. For illustrations that cannot be satisfactorily reproduced by xerographic 
means, photographic prints can be purchased at additional cost and inserted 
into your xerographic copy. These prints are available upon request from the 
Dissertations Customer Services Department. 
5. Some pages in any document may have indistinct print. In all cases the best 
available copy has been filmed. 
Uni 
International 
300 N. Zeeb Road 
Ann Arbor, Ml 48106 

8307749 
Halderman, Barrett G. 
THE RELATION OF SOCIOECONOMIC AND SCHOLASTIC APTTTUDE 
VARIANTS TO ACADEMIC ACHIEVEMENT FOR MALES AND FEMALES 
AT THIRD AND FIFTH GRADES 
Iowa Stale University PHJD. 1982 
University 
Microfilms 
Internstion&l 300X.ZeebRoatAnnAibor,MI48106 

The relation of socioeconomic and scholastic 
aptitude variants to academic achievement 
for males and females at third and fifth grades 
by 
Barrett Q. Halderman 
A Dissertation Submitted to the 
Graduate Faculty in Partial Fulfillment of the 
Requirements for the Degree of 
DOCTOR OF PHILOSOPHY 
Major; Psychology 
Approved: 
In Charge pf Major WorlQ
For the Major Department 
For the l 'cra^i&'cb'Heg'
Iowa State University 
Ames, Iowa 
1982 
Signature was redacted for privacy.
Signature was redacted for privacy.
Signature was redacted for privacy.
i i 
Table of Contents 
Page 
Abstract i v 
Introduction 1 
Clarification of Terminology 1 
Prediction of Academic Performance 4 
Teachers' Grades Versus Achievement Tests 7 
Conclusion 9 
Literature Review 10 
Historical Perspective 10 
Sex differences 12 
Socioeconomic status 14 
Recent Research 21 
Socioeconomic status 27 
Sex differences 37 
Summary 47 
Statement of the Problem 49 
Method 52 
Subjects 52 
Independent Variables 52 
Sex and parental occupation 52 
Type of school 53 
Aptitude measure 53 
Dependent Variables 54 
Standardized achievement measure 54 
Teacher grades 59 
Statistical Procedures 59 
i i i  
Page 
Results and Discussion 61 
Means and Standard Deviations 61 
Correlation Results 63 
Third grade 63 
Fifth grade 66 
Regression Analysis 69 
Third grade males 69 
Third grade females 74 
Fifth grade males 74 
Fifth grade females 79 
Third and fifth grade comparisons 85 
Analysis of Variance 90 
Third grade males 92 
Third grade females 110 
Fifth grade males 138 
Fifth grade females 153 
Third Grade 187 
Fifth Grade 192 
Males at Third and Fifth Grade 199 
Females at Third and Fifth Grade 201 
Comparison of Males and Females 204 
Conclusions 207 
Future Research 218 
References 220 
IV 
Abstract 
To determine the relation of socioeconomic and scholastic aptitude 
variants to academic achievement, data were collected from 332 elementary 
students in a small midwestern city. Independent variables included 
group aptitude test scores from third grade and fifth grade admini­
strations, sex of subject, family socioeconomic status (SES) based on 
parental occupation, and school of attendance (Title I versus Nontitle 
I). Dependent variables included group achievement test scores from 
third and fifth grade administrations and teacher grades for Reading 
and Math at fifth grade. Group aptitude indices included total apti­
tude scores and the difference between verbal and nonverbal aptitude 
scores. The study was designed to examine: (a) whether achievement 
patterns were the same for males and females when different levels of 
SES, total aptitude, and differences between verbal and nonverbal 
aptitude were considered; (b) whether similar results would be found 
at third and fifth grades and across various achievement measures 
(i.e., achievement subtests and teacher grades at fifth grade; and (c) 
whether SES distinctions based on family characteristics versus more 
general sociological characteristics (i.e., school of attendance) pro­
vided similar information about a student's probable level of academic 
achievement. In general, the data support achievement differences 
between males and females based on the interaction between total aptitude 
and verbal-nonverbal discrepancies. The contrast between high verbal 
and high nonverbal students was most pronounced for females with low 
V 
to average total aptitude scores at third grade and for low total apti­
tude females again at fifth grade. A moderate degree of similarity was 
found between third and fifth grade results. Little similarity was 
found between achievement test performance and teacher grades at fifth 
grade. The variables of SES, school, total aptitude, and difference 
score accounted for approximately twice the variance in Reading Total 
and Math Total as in Reading Grade and Math Grade. The measurement of 
achievement based on SES and school were similar; with total aptitude 
partial led out, there was a differential effect by sex. Females were 
more sensitive to quality of school while males were more sensitive to 
quality of home. 
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Introduction 
The present study examined the relationship between scholastic 
aptitude and academic achievement for males and females both within 
and across different socioeconomic levels at grade 3 and again at 
grade 5. Scholastic aptitude measures included a general or total 
aptitude score and the difference between verbal and nonverbal scho­
lastic aptitude scores. 
The measurement of intelligence, scholastic aptitude, and achieve­
ment has endured a long and controversial history. The critics of stan­
dardized tests have been numerous (Chapman, 1923; Coleman & Cureton, 
1954; Ebel, 1979; Kagan, 1977; Levine, 1976; Lippmann, 1922; Loretan, 
1965; Perrone, 1976; Yourman, 1964) as have been the advocates (Clarizio, 
1979; Gilbert, 1966; Hughson, 1964; Jensen, 1979; Scarr, 1978; Terman, 
1922; Vernon, 1975; Vitro, 1978). A number of authors have adopted 
somewhat of a middle-ground stance (Anastasi, 1961; Cleary, Humphreys, 
Kendrick & Wesman, 1975; Cronbach, 1975; Flaugher, 1978; Shapiro, 1975) 
by calling for extended research and eschewing what they consider to be 
a superficial pro-con dichotomy. The middle-ground position is succinctly 
captured by Cronbach's (1975) statement, "Sound policy is not for tests 
or against tests; what matters is how tests are used" (p. 1). 
CIarification of Terminology 
Unfortunately, the terms scholastic aptitude and intelligence have 
often been used interchangeably in the literature. Brown (1971) sug­
gests a useful distinction between scholastic aptitude and intelligence 
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based on the scope of predictions that can be derived from each type of 
measure. Intelligence, according to Brown, is a concept that "is broader 
than school learning and applies to all situations requiring mental or 
intellectual ability" (p. 117). Scholastic aptitude tests on the other 
hand, have the prediction of school success as their primary criterion. 
Consequently, test items are selected on the basis of how well they pre­
dict scholastic success or achievement. Restated, the criterion related 
validity of scholastic aptitude tests is more clearly and narrowly de­
fined than for intelligence tests. Consequently, the range of valid 
application to which a scholastic aptitude test can be put are neces­
sarily more limited. On the basis of Brown's distinction between tests 
of scholastic aptitude and intelligence, the term scholastic aptitude 
(hereafter referred to simply as aptitude) is more suitable for the pur­
pose of the present paper. 
Few psychologists today would take issue with the position that per­
formance on aptitude tests is affected by past learning or experience. 
The old saw that aptitude tests measure capacity to learn while achieve­
ment tests measure what has been learned is no longer held as a tenable 
distinction between tests of aptitude and achievement (Anastasi, 1968; 
Brown, 1971; Humphreys, 1971; Willerman, 1979). Both aptitude and 
achievement tests measure acquired behavior so that the distinctions 
to be drawn between tests of aptitude and achievement lie in the types 
of acquired behavior being measured and the purpose to which the derived 
information is put. 
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Anastasi (1968) suggests that aptitude tests "reflect the cumula­
tive influence of a multiplicity of experiences in daily living" (p. 391), 
while achievement tests "measure the effects of relatively standardized 
sets of experiences" (p. 390). Humphreys (1971) and Willerman (1979) 
further suggest that achievement tests are more closely tied to school 
learning in terms of their academically restricted content and the 
recency of the learnings which are sampled. Brown (1971) and Willerman 
(1979) also distinguish aptitude and achievement measures in terms of 
the extent to which learning skills are stressed over factual infor­
mation. Brown (1971) refers to aptitude tests as measuring "character­
istics that will transfer to a variety of situations" (p. 115), while 
Willerman (1979) draws a distinction between achievement items that 
"call for the application of an explicit rule to a specific case" 
(p. 176) and aptitude items that "require the generation or discovery 
of the rule itself" (p. 176). Finally, both Anastasi (1968) and Brown 
(1971) point out that aptitude tests are used to predict future learning 
while 5Cm1cVciHcnt tests emphasize the extent of past learning. In speak­
ing to the predictive use of aptitude tests, Anastasi (1968) aptly 
states, "The fact that every test has a 'past' does not, however, pre­
clude its having a 'future'" (p. 391). Although the function of apti­
tude tests remains the same, namely the prediction of academic achieve­
ment, the rationale underlying the nature of the prediction has changed. 
Instead of aptitude tests being viewed as measures of innate capacity, 
they are viewed as measures of the extent to which an individual has 
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absorbed information and abstracted concepts about the environment on 
a largely independent and informal basis. Undoubtedly, environmental 
factors may set parameters on the quality and quantity of potential 
"learnings" available to an individual. Consequently, the influence 
of environmental factors on aptitude test performance may have impor­
tant implications for an individual's probability of success in academic 
situations without involving reference to an inferred fixed capacity to 
learn. 
Prediction of Academic Performance 
It made a good deal of intuitive sense to use aptitude tests as 
predictors of subsequent learning when aptitude measures were assumed 
to tap an individual's learning capacity. Given that aptitude and 
achievement tests are currently viewed as measuring past learning, albeit 
different aspects of past learning, the differential application of one 
measure over the other is somewhat harder to justify; at least intui­
tively. 
Fortunately, recent developments in research methodology have 
been able to shed some light on the relationship between the measures 
of aptitude and achievement. Crano, Kenny, and Campbell (1972) using 
the procedure of cross-lagged panel analysis, found that the influence 
of fourth grade aptitude on sixth grade achievement was slightly but 
significantly greater than the influence of fourth grade achievement 
on sixth grade aptitude. A more fine-grained analysis of the data 
suggested to Crano et al. that the accumulation of diverse concrete 
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skills can influence the development of conceptualization and abstrac­
tions but, in the main, causality procédés from the abstract to the 
concrete. Verbal aptitude at grade four, for example, exerted a signif­
icantly greater influence on the acquisition of concrete skills at 
grade six (i.e., spelling, capitalization, punctuation) than did the 
converse. This pattern was more pronounced for middle class than for 
lower class children. The authors concluded that, at least for middle 
class students, the ability to develop/implement complex rules or schemes 
facilitate the acquisition and retrieval of concrete and specific infor­
mation. Why this pattern was less pronounced for lower class children 
remains open to debate. 
The research of Crano et al. (1972) was an important step in estab­
lishing the predictive validity of aptitude tests. Although no data 
appear in the literature to contraindicate the findings of Crano et al., 
the relationship between aptitude and achievement (as measured by stan­
dardized instruments) has been seriously questioned. Mercer (cited in 
Hesse', Crano, messe', & Rice, 1973), for example, has argued that the 
correlations obtained between aptitude and achievement tests are inflated 
owing to similarities in item content and test format. Consequently, 
Mercer believes an unrealistically high predictive validity has been 
established for aptitude tests on the basis of correlations with achieve­
ment tests and suggests teacher grades are a more suitable criterion of 
academic success. Clarizio (1979) seriously questioned the validity 
of teacher grades as a criterion of academic competence and suggested 
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that teachers' grades "are a measure of motivation, study habits, skills 
at pleasing the teacher, and conformity, as well as a basic ability" 
(pp. 83-84). St. John (1930) came to very similar conclusions in 
accounting for the discrepancy between grades and achievement test scores 
for boys versus girls. Based on longitudinal data over a four-year 
period for 503 boys and 455 girls, St. John concluded that "all the marks 
for boys are more affected than are those of girls by those characteris­
tics of personality and behavior which are generally represented in marks 
in effort and conduct" (p. 146). Note the phrase "more effected", as a 
weaker but noticeable "halo effect" also existed for girls. 
More recently, Mellon and Crano (1977) used a multitrait-multimethod 
matrix analysis to evaluate the pattern of relationships among general 
ability, reading, and arithmetic as assessed by standardized tests and 
teachers rating for 4,700 British elementary school children. Standard­
ized test scores assessing scholastic aptitude, reading and math were 
obtained on each student from second through fourth grades. At the end 
of each academic year, teachers were also asked to rate each student in 
terms of their reading ability, math ability, and general scholastic 
ability. Of particular interest here is the comparison of the estimate 
of common methods variance (halo effect) for the standardized test con­
dition and the teacher ratings condition. By considering the tests and 
ratings at each year as different instruments within the respective cate­
gories of test condition and ratings condition, an estimate of common 
methods variance was derived for the test condition and the teacher 
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ratings condition. Although a "halo effect" was noted for both con­
ditions, "the standardized testing approach was clearly less subject to 
the halo distortion" (p. 722). In other words, the standardized testing 
format produced the least amount of assessment method bias. 
Teachers' Grades Versus Achievement Tests 
Assuming, for whatever reason, that aptitude tests correlate higher 
with achievement tests than with grades, a look at the magnitude of the 
difference is needed to determine whether it is an issue worthy of con­
cern. Ideally, for comparison purposes, standardized aptitude scores, 
standardized achievement scores, and grades should be available for each 
student in a study so that variance among measures is not confounded by 
sample variance among studies. Fortunately, a few studies of this nature 
have been conducted and are reported below. 
MacArthur and El ley (1963) correlated several aptitude tests with 
the California Achievement Battery (total) and year-end grades on teacher 
made tests for 271 British twelve and thirteen-year-old children. Cor­
relations between the Laycock Mental Ability Tests and standardized 
achievement and grades were .64 and .59 respectively. (Note: Unless 
indicated, all correlation coefficients are positive.) For the California 
Test of Mental Maturity, the correlations between the verbal score and 
standardized achievement and grades were .66 and .67 respectively. The 
nonverbal score on the California Test of Mental Maturity correlated 
.38 with both standardized achievement and grades. The nonverbal score 
on the Lorge-Thorndike Intelligence Test correlated .47 with standardized 
achievement and .43 with grades. 
8 
Achenbach (1970) found the Otis-Lennon Mental Ability Test cor­
related .76 with standardized achievement and .63 with teachers' grades 
for 158 fifth graders. Each student was also administered the Stanford-
Binet Intelligence Scale. Correlations between the Stanford-Binet and 
standardized achievement and grades were .71 and .46 respectively. If 
group administered tests of aptitude and achievement are subject to 
significant common methods variance, it is puzzling why the Stanford-
Binet (an individually administered test) should show greater fluctuation 
than the Otis-Lennon between standardized achievement scores and grades. 
Proger, McGowan, Bayuk, Mann, Trevorrow and Massa (1971) compared 
the Otis-Lennon Mental Ability Test and the Lorge-Thorndike Intelligence 
Test to the Stanford Achievement Test and the teachers' grades for 316 
fourth graders. Comparisons were made between teachers' grades and 
achievement subtests in the areas of reading, arithmetic, computation, 
arithmetic concepts, and arithmetic application. Average correlations 
between the Otis-Lennon and standardized achievement was .67 and for grades 
was .60. For the verbal section of the Lorge-Thorndike, the correlations 
between standardized achievement and grades were .67 and .62 respectively. 
The nonverbal score on the Lorge-Thorndike correlated .58 with standard­
ized achievement and .57 with grades. 
McCandless, Roberts and Starnes (1972) evaluated the relationship 
between the California Test of Mental Maturity, the Metropolitan Achieve­
ment Test, and averaged teachers' grades. Only total scores were used for 
the California Test of Mental Maturity and Metropolitan Achievement Test. 
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Surprisingly, the California Test of Mental Maturity correlated higher 
with grades (.56) than with standardized achievement scores (.45). 
Feldhusen, Kryspin and Thurston (1974) correlated the Kuhlman-
Anderson Intelligence Test with selected subtests from the Sequential 
Tests of Educational Progress and teachers' grades for 187 students. 
Standardized test and teacher grade comparisons were made for social 
studies, science, and math. An additional comparison was made between 
English (teacher grade) and reading (standardized test). The Kuhlman-
Anderson correlated .52 with English and .77 with reading. Averaged 
correlations between the Kuhlman-Anderson and the other standardized 
tests and teachers' grades were .62 and .60 respectively. 
Conclusion 
In the main, aptitude test-achievement test correlations tend to 
run slightly higher than aptitude-grade correlations when both methods 
have been compared on the same subjects. At present, it is impossible to 
determine the extent to which the difference is a function of aptitude 
test-achievement test common methods variance and/or unreliability in 
teachers' grades. Based on the findings cited above, it appears that 
aptitude tests correlate almost as well with teacher grades as with 
standardized achievement tests. To argue for the exclusive use of 
either standardized achievement measure or teacher grades to examine 
the relationship between aptitude and achievement appears unreasonable. 
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Li terature Review 
The present literature review is concerned primarily with research 
evaluating the relationship between group administered scholastic aptitude 
and academic achievement tests in elementary school populations (grades 
1-6) and for students differing in socioeconomic status (SES) and sex. 
Further emphasis has been placed on research involving verbal and non­
verbal measures of scholastic aptitude. 
Historical Perspective 
A recent review of Twaranovica (1974) evaluated the relationship 
between global scholastic aptitude measures and academic achievement 
from 1920 through 1965. A total of 410 studies were divided on the 
basis of grade level (grades 1-12) and academic subject areas for which 
median correlation coefficients were derived relative to measures of 
scholastic aptitude. For historical and background purposes, the results 
of Twaranovica's (1974) review deserve attention. Contained in Table 1 
are the median correlation coefficients for various aptitude for grades 
1-3 and grades 4-6. The "number of correlations" columns represent 
the number of studies on which the median correlation were derived (see 
Table 1). An inspection of Table 1 suggests rather modest correlations 
coupled with a consistent trend for correlation values to increase 
between grades 1-3 and grades 4-6. An attempt by Twaranovica to control 
for the quality of studies entering into the median values presented in 
Table 1 led to negligible increases. 
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Table 1. Number and Median of Correlations for Various Aspects of 
Academic Achievement and Scholastic Aptitude Across Grades 
1-3 and 4-6 (After Twaranovica, 1974) 
Academic 
area 
Number of 
correlations 
Grades 
1-3 
Number of 
correlations 
Grades 
4-6 
Reading 
Word Meaning 15 
Word Recognition 17 
Reading Comprehension 18 
Reading Rate 4 
Total Reading 38 
45 
45 
45 
25 
44 
80 
8 
188 
62 
82 
58 
51 
55 
44 
52 
Arithmetic 
Computation 
Reasoni ng 
Total Arithmetic 
15 36 
9 40 
9 52 
63 48 
57 55 
23 60 
Spelling 
Spelling 38 
Language 
Usage 1 
Mechanics 0 
Total Language 2 
Social Science 
Social Studies 0 
History 0 
Geography 0 
Natural Science 
Science " 0 
Total Battery 
Total Battery 32 
40 96 42 
44 8 58 
1 74 
42 39 52 
11 65 
8 40 
6 54 
14 62 
47 181 62 
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Undoubtedly, the results of Table 1 reflect to some extent the wide range 
of psychometric sophistication bounded by the 45 years of research cited 
in the review. 
It was also not uncommon for correlation values to range from 
.20 to .70 for any given academic area at any given grade level. 
Twaranovica felt such fluctuations were largely attributable to the 
nature of populations used (clinical vs. regular classrooms), differ­
ences among aptitude and achievement devices, and the type of measures 
employed (i.e., achievement quotients, percentile rankings, etc.). 
Regardless of the many differences between studies, however, only 179 
of the reported 6849 correlations were negative. The consistency of 
the positive relationship between aptitude and achievement measured 
over a 45-year span is impressive, especially in light of the multitude 
of conditions under which the various data samples were collected. 
Sex differences. One tantalizing trend in Twaranovica's review 
was the possibility that aptitude correlates equally well for males and 
females in the area of arithmetic computation but that the correlations 
between aptitude and arithmetic reasoning is significantly stronger 
for males (£ + .77) than females (j^ + .23). This trend, however, was 
based on five studies at the fourth grade level which makes interpreta­
tion tentative at best. For the remaining academic areas, Twaranovica 
(1974) concluded that a meaningful comparison of sex differences for 
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the elementary population was impossible owing to a paucity of data 
and widely fluctuating correlation values. 
A similar conclusion was reached by Lavin (1965) following a review 
on the relationship between aptitude and achievement. Lavin stated that 
"While many studies do not present data separately for males and females, 
those that do find that correlations between ability and performance are 
higher for females. This finding holds mainly for high school and col­
lege levels. At other levels, the data are too few to allow an assessment 
of sex differences" (p. 58). 
With regard to sex differences on aptitude measures, there is con­
siderable agreement that such differences are negligible on general apti­
tude measures but that females are superior to males on verbal/linguistic 
and memory ability measures while males are superior on measures of nu­
merical reasoning and spatial abilities (Jensen, 1971; Nichols, 1978; 
Reese & Lipsitt, 1973; Tyler, 1965). The main advantages that females 
hold over males on verbal measures appears to be largely a function of 
verbal fluency rather than vocabulary size or verbal comprehension skills 
(Tyler, 1965). Regardless of the nature of female superiority in the 
area of verbal abilities, Reese and Lipsitt (1973) concluded that differ­
ences, when they do occur, between males and females on general ability 
tests are largely a function of the extent to which the measures are 
saturated with verbal content. 
With respect to sex differences on achievement measures, females 
appear to excel in English, spelling, writing, and art while males excel 
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in arithmetic reasoning, history, geography, and science (Terman & Tyler, 
1954; Tyler, 1955). In contrast to the negligible sex differences on 
general aptitude measures, females rather consistently out-perform males 
on general achievement indices; be it grades or standardized instru­
ments (Lavin, 1965; Tyler, 1965). 
Socioeconomic status. Historically, the positive relationship 
between scholastic aptitude and SES is one of the more reliable findings 
in the field of psychology (Lavin, 1965; Reese & Lipsitt, 1973; Tyler, 
1965). Regardless of the SES index employed or the type of aptitude 
measure used (i.e., group, individual), the correlation between aptitude 
and SES has been typically approximated .30 (Merrick, 1951; Jenks, 1972). 
Bayley (1954) and Bayley and Schaefer (1964), reporting on the 
Berkeley Growth Study, found that the relationship between parental 
status and measured aptitude was typically stronger for girls than for 
boys although the correlations for both sexes were positive from the ages 
of 2 to 18. The relationship between maternal behavior during the first 
three years and child IQ at ages 14 to 18, however, was stronger for boys 
than girls. A criterion correlation of .30 or better suggests intrusive-
ness by the mother to be the only maternal behavior to have a significant 
negative correlation with girls' IQs. Significant negative correlations 
existed between boys' IQs and such maternal behaviors as: anxiousness, 
irritability, use of fear to control, strictness, viewing the child as a 
burden, punitiveness, and ignoring the child. Significant positive 
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correlations between boys' IQs and maternal behaviors included: 
evaluating the child positively, equalitarianism, and pressing for 
the child to achieve. None of the positive correlations between maternal 
behavior and girls' IQs reached the .30 level. 
The long-term impact of SES on students' school careers was care­
fully studied by Havighurst, Bowman, Liddle, Matthews and Pierce (1962). 
The author followed the academic progress and social/emotional develop­
ment of 247 boys and 240 girls from age 11 to age 20. Measures of ability 
(averaged scores from a battery of aptitude tests), social/emotional ad­
justment (averaged scores from teacher and peer sociometric ratings), and 
artistic ability (averaged ratings from a panel of artists of student 
performance on four drawing projects) were obtained on all subtests. 
Talented children were defined as the top 10 percent in each of the three 
areas. Each student was assigned to one of four SES levels. Upper and 
upper-middle classes included children whose parents held professional and 
managerial positions. Lower-middle class contained children of minor 
"white collar" and highly skilled manual workers. Upper-lower class con­
sisted of children whose parents were primarily semi-skilled manual 
workers. Lower-low class included children whose parents were either 
basically unemployed, unskilled domestic workers, or unskilled factory 
workers. Employment instability was also greater in the latter group. 
At sixth grade, the correlation between aptitude and SES was .34 for boys 
and .28 for girls. Far more than half of the children in the top two SES 
levels obtained above average intelligence quotients. More than half the 
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children in the bottom two SES groups, however, performed below average 
on the aptitude measures. With respect to social adjustment, the top 
two SES groups were disproportionately over-represented in the top 10 
percent of students judged to be well adjusted. Students in the bottom 
SES group were disproportionally over-represented in the top 10 per­
cent of the maladjustment group. 
At the junior high school level, students entered relatively hetero­
geneous schools with respect to SES groupings. A comparison of students 
who attended an upper-middle class elementary school versus a lower class 
elementary school showed noticeable differences in terms of school per­
formance during the junior high school years. None of the upper class 
students failed a subject during the eighth or ninth grades. Lower 
class students, however, averaged one failure during eighth grade and 
one and a half failures during ninth grade. For "academic" subjects 
(i.e., English, math, science) 45 percent of the grades earned by stu­
dents who had attended the upper class elementary school were As while 
no As were earned by students from the lower class elementary school. 
In terms of peer sociometric ratings of "social leadership", the stu­
dents who had attended the upper class elementary school averaged 70 
nominations per student. Students from the lower class elementary 
school averaged only 5 nominations per student. 
Grade point average at eleventh grade continued to correlate signi­
ficantly with the SES, aptitude, and social leadership indices obtained 
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in grade six. Grade point average correlated .40 with SES, .59 with 
aptitude, and .46 with social leadership for boys and .45, .58, and 
.57 respectively for girls. When extreme groupings for SES, aptitude, 
and social leadership were examined relative to post-secondary educa­
tion and school drop out rate during senior high school, some dramatic 
results were found. Over half of the students scoring in the top quar-
tile of aptitude went on for post-secondary training and less than 10 
percent dropped out of school. For students scoring in the bottom quar-
tile of aptitude, less than 10 percent sought post-secondary training 
while over half dropped out of school. Among the highest SES group, 
nearly 80 percent went on to school beyond high school but only five 
percent dropped out of school. Approximately three percent of the 
lowest SES group sought post-secondary training and roughly 65 percent 
dropped out of high school. Over half the students in the top quartile 
of social/emotional adjustment sought post-secondary training while 
only five percent dropped out of school. Three percent of the students 
scoring In the bottom quartile of social/emotional adjustment obtained 
post-secondary training while almost half of them dropped out of high 
school. Little wonder Havighurst et al. (1962) concluded that "The 
best equipment for satisfactory growth is to have a keen mind, to 
accept oneself and be well accepted by others, and to come from a middle 
class family" (p. 35). 
A range of environmental correlates has been suggested and investi­
gated to account for the significant aptitude and achievement differences 
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found between SES groups. Bernstein (1970), for example, suggested SES 
related language differences contribute significantly to the discrepancy 
between high and low SES students' school performance. Language styles, 
according to Bernstein may be categorized as universal and restricted 
codes of communication. A universal language code is not dependent on 
a shared perspective between speaker and listener. The message is 
sufficient in and of itself to carry the full and intended meaning of 
the speaker. A restricted language code, however, fails to produce ob­
jective communication that is fully interpretable to a neutral listener. 
It is the listener's responsibility, in restricted code communication, 
to share the speaker's perspective as the full content of the message is 
not solely transmitted by the words. Based on a series of his own 
investigations, Bernstein concluded that lower SES families are more 
prone than higher SES families to foster restricted language codes in 
their children. A restricted code of communication, according to 
Bernstein, places a child at a disadvantage in school where value is 
placed on objective communication. Consequently, more low SES children 
than high SES children are presented with the dual task of learning 
the language system of the school in addition to the information carried 
by that language system. Students unsuccessful at negotiating the nec­
essary language transformation are predicted by Bernstein to remain at 
a disadvantage throughout their academic careers. 
Cronbach (1977) reviewed much of the literature on factors that 
affect the intellectual and emotional climate of the home. Differences 
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related to the home environment of higher versus lower SES families 
have consistently been found. The following are generalizations drawn 
from the literature and, as such, can not be construed as an accurate 
composite for a single family. In the main, though, higher SES homes 
place more emphasis on independence and self-direction while lower SES 
homes place more emphasis on conformity and obedience. Higher SES 
homes hold higher expectations for their children and provide more en­
couragement for achievement. Over time, higher SES homes provide chil­
dren with greater latitude in decision making and expect children to 
assume responsibility at an earlier age. Higher SES homes are more 
prone to use reasoning and discussion in discipline encounters while 
lower SES home tend more towards orders and physical punishment. Addi­
tionally, higher SES homes are more task versus conduct oriented, embue 
children with a greater feeling of control over events, and emphasize 
delayed gratification and verbal/symbolic reinforcement to a greater 
extent than lower SES homes. Cronbach concluded that, "All in all, the 
lower class child is ill-attuned to the demands made by the school and 
the gratifications usually available there" (p. 221). 
Academic achievement also correlated significantly with parental 
status. Lavin (1965) concluded that "The relationship between SES 
and academic performance is positive through most of the SES range, but 
at the upper SES levels, it is inverse" (p. 126). The reason given by 
Lavin for the discrepancy at the upper SES levels involved an hypoth­
esized difference in the extent to which middle and upper SES levels 
emphasize achievement and mobility. 
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Unfortunately, sex differences in the relation of SES to academic 
performance have received little attention in the past. Lavin (1965) 
could only speculate that, "SES is directly related to academic perform­
ance of males, but not for females" (p. 128). Lavin's conclusion appears 
overstated as the relationship between girls' IQs and family SES appears 
stronger than for boys (Bayley, 1954). Given, however, the stronger re­
lationship between boys' IQs and maternal behavior (Bayley & Schaefer, 
1964), the relationship between home environment and SES and the impact 
of home environment on academic achievement (Bernstein, 1970; Cronbach, 
1977), it may well be that SES has more direct bearing on the academic 
performance of males than females. 
Before proceeding to more recent research, it may be well to take 
stock of what the literature prior to 1965 can offer in terms of summary 
statements. First, the correlation between global scholastic aptitude 
measures and academic achievement tests has been positive but moderate 
(typically .50). Given the wide array of tests, methodological pro­
cedures, and subject samples used, the relationship between scholastic 
aptitude and academic achievement appears impressively robust. Second, 
sex differences are minimal for measures of general scholastic aptitude 
but fairly consistent on more differentiated ability measures. Females 
typically perform better on verbal and memory tasks while males perform 
better on tasks involving arithmatical reasoning and spatial abilities. 
Third, females consistently perform better on general measures of 
academic achievement. At more specific levels of achievement, females 
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do better in English, spelling and writing while males do better in 
arithmetic reasoning, history, geography, and science. Fourth, SES is 
positively related to both scholastic aptitude and academic achievement 
(with a notable exception for achievement at higher SES levels). The 
relationship between SES and scholastic aptitude may be stronger for males 
than for females. The data were too meager to draw any conclusions con­
cerning the way in which SES and/or sex differences affect the relation­
ship between scholastic aptitude and academic achievement. 
Recent Research 
The bulk of the remaining literature review addresses more current 
research with special emphasis placed on verbal aptitude, nonverbal 
aptitude, SES, and sex as they relate to academic achievement. General 
studies on the predictive value of verbal and nonverbal measures for 
various aspects of measured academic achievement have rather consis­
tently shown verbal aptitude to be the better predicator of academic 
achievement (Copeland, Conrad & Chanski, 1978; Gates, 1922; Hage & Stroud, 
1959; Lewis & Todd, 1978; MacArthur & El ley, 1963; Proger, McGowan, Bayuk, 
Mann, Trevorrow & Massa, 1971). Averaged correlations for verbal and non­
verbal scholastic aptitude measures and academic achievement tests 
appear to be on the following order: Reading-verbal .78, nonverbal .51; 
Spelling-verbal .57, nonverbal .32; Language Arts-verbal .70, nonverbal 
.53; Arithmetic-verbal .63, nonverbal .56. It would appear that verbal 
aptitude is not only a better overall predictor of academic achievement, 
Table 2.  Summary of Studies Using Socioeconomic Status as an Independent Variable 
Author(s) 
N 
Grades 
level s 
Anderson (1962) 598 
Grades 
5  &  1  
Knief & 
Stroud (1959) 
j 164 
I Grade 
5 
1 .  
2 .  
3. 
4. 
Independent 
variable(s) 
Social Class 
Identification 
Scale 
Dependent 
variable(s) 
Major 
finding(s) 
1. Lorge-Thorndike'1. Low SES children 
Intelligence 
Test 
Warner Index of 
Status Character­
istics 
Lorge-Thorndike 
Intel 1i gence 
Test 
Davis-Eello Games 
Raven's Progres­
sive Matrices 
1 .  Iowa Test of 
Basic Skills 
were more pro­
ficient on non­
verbal aptitude 
measures than ver­
bal aptitude 
measures. 
2. High SES students 
obtained higher 
verbal and non­
verbal aptitude 
scores than lower 
SES students. 
1. Lorge-Thorndike 
verbal measure 
correlated highest 
with Iowa Test of 
Basic Skills. 
2. Lorge verbal and 
nonverbal measures 
equally influenced 
by SES. 
3. Need to investigate 
significant verbal-
nonverbal differences 
in terms of academic 
performance. 
Table 3.  Summary of Studies Using Socioeconomic Status as an Independent Variable 
2 
Grades 
Authorfs) levels 
I " - • m a. * *'  ^  ^  ^ — « 
Rainey (1965) 
MacArthur 
& 
Mosychuck 
(1966) 
629 
Grades 
2,4&7 
158 
Grades 
3,6, 
7 & 9 
Independent 
variable(s) 
2 .  
3. 
1. 
2 .  
3. 
4. 
SES estimate 
based on neigh­
borhood of res­
idence 
Lorge-Thorndike 
Intelligence 
Test 
Cali fornia 
Test of Mental 
Maturity (verbal 
and nonverbal) 
Dependent 
variable(s) 
1. Iowa Test of 
Basic Skills 
Major 
finding(s) 
Blishen Canadian 
Occupation Scale 
Grough Home Index 
California Test 
of Mental 
Maturity 
Raven's Progres­
sive Matrices 
Test 
1. Alberta Dept. 
of Education 
Grade Nine 
Examinations 
1. Verbal scores 
were higher than 
nonverbal scores 
for high and 
middle SES groups-
verbal and non­
verbal scores were 
equal for low SES 
groups. 
2. Iowa Test of Basic 
Skills correlated 
highest with low 
SES verbal scores 
and correlated low­
est with low SES 
nonverbal scores 
for all SES groups. 
1. Grades 3 and 7 ver­
bal and nonverbal 
aptitude scores cor­
related higher with 
achievement for high 
SES students than 
low SES students. 
Table 4.  Summary of Studies Using Socioeconomic Status as an Independent Variable 
Author(s) 
N 
Grades 
level s 
Ryan 
& 
French (1976) 
Schmidt 
& 
Crano (1974) 
209 
Grades 
3-5 
5,445 
Grades 
4 & 6 
Independent 
_varijMe_(s) 
1. SES estimate 
^ based on school 
! of attendance 
I 2. Lorge-Thorndike 
1 Intelligence 
Test 
Dependent 
yariable(s) 
1. SES estimate 
based on school 
of attendance 
2. Lorge-Thorndike 
Intelligence Test 
(nonverbal) 
1. End-of-year 
marks for 
reading, spel­
ling, arithme­
tic, science, 
and social 
studies aver­
aged over 
three years 
1. Selected sub­
tests of Iowa 
Test of Basic 
Skills 
Major 
finding(s) 
2. Lowest aptitude-
achievement cor­
relations involved 
nonverbal aptitude 
scores for low SES 
students. 
1. Verbal and nonverbal 
aptitude relevant 
predictors of aca­
demic performance 
in higher SES schools 
2. Nonverbal aptitude 
contributed little 
to prediction of 
academic performance 
in lower SES schools. 
1. Nonverbal aptitude 
exerted a causal 
influence on achieve­
ment for high SES 
subjects but not for 
low SES students. 
Table 5.  Summary of Studies Using Socioeconomic 
Author(s) 
• N 
Grades 
levels 
Independent 
variable(s) 
Messe', Crano, 4,070 ;1. 
Messe' & Rice i Grades 
(1979) 2-4 
Crano, Kenny 
& Campbel1 
(1972) 
5,495 
Grades 
4&6 
SES estimate 
based on parent 
occupation 
2. Verbal & non­
verbal aptitude 
tests developed 
by National 
Foundation for 
Educational 
Research 
SES estimate 
based on school 
of attendance 
Lorge-Thorndike 
Intelligence 
Test 
as an Independent Variable 
Dependent 
variable(s) 
—« I 11 m m I • I . 1 • • 
Averaged 
teacher marks 
Iowa Test 
of Basic 
Skills 
Major 
finding(s) 
2. Aptitude measured at 
grade four influenced 
achievement more at 
grade six than did 
achievement at grade 
four relative to 
aptitude at grade six, 
1. Verbal aptitude cor­
related slightly 
better with teacher 
marks than nonverbal 
aptitude. 
2. Correlations between 
nonverbal aptitude 
and achievement and 
verbal aptitude and 
achievement were 
relatively consis­
tent across SES 
levels. 
1. Verbal and nonverbal 
aptitude exerted a 
causal influence on 
achievement for high 
SES students. 
Table 6.  Summary of Studies Using Socioeconomic Status as an Independent Variable 
Author(s) 
N 
Grades 
level s 
Independent 
variable(s) 
Dependent 
variable(s) 
Major 
finding(s) 
2. Neither type of apti­
tude exerted a causal 
influence on achieve­
ment for low SES stu­
dents. 
3. For high SES students, 
nonverbal aptitude at 
grade four appeared 
to influence the de­
velopment of verbal 
aptitude at grade ^ 
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but that its predicative power is increased the more heavily the subject 
area touches on verbal comprehension skills. An inspection of the 
averaged correlation per academic area suggests that both verbal and non­
verbal aptitude have their weakest relationship to spelling and relatively 
equal relationships to arithmetic. 
Socioeconomic status. As an aid to the reader, the studies 
reviewed in this section are summarized in Tables 2-6. Anderson (1962) 
divided 598 fifth and seventh graders into three SES groups using the 
Social Class Identification Scale in order to assess the extent to which 
SES affected verbal and nonverbal scores on the Lorge-Thorndike Intelli­
gence Test. Group I (upper and middle and upper class) obtained signifi­
cantly higher verbal and nonverbal scores than Group II (middle class) 
and Group III (lower class). The differences between Groups II and III 
for both verbal and nonverbal aptitude were not significant. In terms 
of verbal-nonverbal differences at each level, only Group III achieved 
significance (mean verbal=104.3, mean nonverbal=102.1). The same pattern 
of higher verbal than nonverbal scores occurred for Groups I and II. 
Anderson concluded that, contrary to popular belief, low SES children 
are not more proficient on nonverbal as opposed to verbal tests. 
Along similar lines, Knief and Stroud (1959) found SES to be sig­
nificantly and equally correlated to the Iowa Test of Basic Skills com­
posite, the Lorge-Thorndike verbal and nonverbal scores and the Davis-
Ellis Games (a nonverbal test) for fourth graders. The Warner Index of 
Status Characteristics was used to determine SES. When correlation 
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coefficients were transformed to Z values, the partial ling out of SES 
reduced the correlation between the Iowa Test of Basic Skills and the 
verbal and nonverbal aptitude tests about equally. Knief and Stroud 
reasoned that, if verbal aptitude is more influenced by SES than non­
verbal aptitude, the partial ling out of SES should have reduced the 
correlation between verbal aptitude and the Iowa Test of Basic Skills 
more so than for the nonverbal measures. Such was not the case. 
In terms of predictive validity for the Iowa Test of Basic Skills 
composite, the Lorge-Thorndike verbal (r=.84) was judged superior to 
the Lorge-Thorndike nonverbal (r=.68) which in turn was superior to 
the Davis-Eels Games (jr=.57) at all SES levels. Unfortunately, the 
verbal and nonverbal correlations between verbal and nonverbal cor­
relations between the various Iowa Test of Basic Skills subtest cores 
were not presented per SES group. In their concluding remarks, Knief 
and Stroud (1959) pointed out the need for further study into the sig­
nificance of highly discrepant verbal and nonverbal aptitude scores in 
terms of academic prediction. 
Rainey (1965) compared the Iowa Test of Basic Skills to four 
scholastic aptitude tests at three SES levels for 529 second, fourth 
and seventh graders. Relevant to the present review were the fourth 
grade results for the Lorge-Thorndike Intelligence Test and the 
California Test of Mental Maturity as both report separate verbal and 
nonverbal scores. Subjects were chosen on the basis of the socio­
economic status of their neighborhood which were designated as high. 
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middle, or low. A comparison of SES means for the Lorge-Thorndike, 
California Test of Mental Maturity, and Iowa Test of Basic Skills 
suggest the high and middle SES groups were more similar than the 
middle and low SES groups. Further, mean verbal scores were higher 
than mean nonverbal scores for the high and middle SES groups but 
equal for the low SES groups. Although 14 different aspects of academic 
achievement were correlated with the various aptitude measures, only 
the five major academic categories of reading, vocabulary, language 
total, work study total and arithmetic total have been considered here. 
Of special interest were the differences that followed for the correl­
ations between the Iowa Test of Basic Skills and the verbal and non­
verbal measures of both the Lorge-Thorndike and the California Test 
of Mental Maturity. The mean correlations between the Lorge-Thorndike 
verbal and the Iowa Test of Basic Skills were remarkably consistent 
across the SES levels (high .68, middle .68, low .68). The mean 
correlations between the California Test of Mental Maturity verbal 
and the Icwa Test of Basic Skills were inversely related to SES (high 
.53, middle .70 low .71). The mean correlations of nonverbal aptitude 
and the Iowa Test of Basic Skills were positively related to SES for 
both the Lorge-Thorndike and the California Test of Mental Maturity 
(Lorge-Thorndike - high .58, middle .60, low .39; California Test of 
Mental Maturity - high .59, middle .58, low .40). Although the relation­
ship noted above is not linear, the point to be emphasized is the marked 
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drop in the correlations between nonverbal aptitude and academic achieve­
ment for the low SES group. As the same pattern emerged on both aptitude 
instruments, the possibility of bias due to instrument uniqueness is 
ruled out. The only other viable alternative to the possibility that 
nonverbal ability and achievement relate differently across SES levels 
is that the the subjects in Rainey's study were somehow atypical. 
Subject uniqueness cannot be ruled out in Rainey's study as dif­
ferent relationship patterns between verbal and nonverbal aptitude 
emerged for both the second and seventh grades. In brief, correlations 
for nonverbal aptitude were fairly constant across SES levels but verbal 
aptitude correlations demonstrated positive covariance with SES levels. 
Only data from the California Test of Mental Maturity were available at 
the second grade and the correlations were low to moderate ranging from 
28 to 49. At the seventh grade level, both aptitude areas showed higher 
correlations with the Iowa Test of Basic Skills at the low SES level 
than for either the middle or high SES levels. The same pattern was 
evident on both the Lorge-Thcrp.dike and the California Test of Mental 
Maturity. Correlation coefficients were moderate to high and ranged 
from .49 (high SES - nonverbal) to .78 (low SES - verbal) on both tests. 
Due to the cross sectional nature of Rainey's study, several alter­
native explanations exist for the noted discrepances. First, it may 
be that the aptitude-achievement relationships observed at the second, 
fourth and seventh grades are a function of cohort differences such that 
the subjects at each grade were uniquely different from the other two 
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groups in some unspecified way. Another alternative is that the re­
lationship between aptitude and achievement as measured by standardized 
tests changes over time as a function of developing cognitive skills 
and/or conceptual skills tapped by one or both types of measures. 
Partial support for a differential relationship hypothesis comes 
from a study conducted by MacArthur and Mosychuck (1966). Their study 
was primarily concerned with predicting ninth grade achievement for 
high, middle and low SES groups for aptitude data collected at grades 
3 and 6-7. Socioeconmic status was determined by the Blishen Canadian 
Occupation Scale and the Gogh Home Index. The ninth grade criterion 
was an examination administered by the Alberta Department of Education 
to all ninth graders in the province of Alberta, Canada. Due to the 
similarity of results between the high and middle SES groups, only 
data for high and low SES groups were reported in the study. At the 
third grade level, data were reported for 69 high and 69 low SES sub­
jects. At the sixth-seventh grade level, 79 subjects appeared in both 
the high and low SES levels. Owing to the long-term nature of the pre­
dictions being made, the correlations between the predictors and the 
criterion were small to modest, particularly for the third grade pre­
dictors. For the purposes of the present review, only the correlations 
for the California Test of Mental Maturity verbal and nonverbal sections 
and the Progressive Matrices Test have been included. At the third 
grade level, the California Test of Mental Maturity verbal section 
correlated highest with the ninth grade criterion total score for both 
32 
SES groups (high = .37, low = .21). The California Test of Mental 
Maturity nonverbal section showed lower correlations for both SES groups 
(high = .18, low = .05). The correlations for the Progressive Matrices 
were .29 and .16 for the high and low SES groups respectively. 
At grades 6-7, the California Test of Mental Maturity verbal sec­
tion also registered the highest correlations at both SES levels (high 
= .50, low = .40). For the California Test of Mental Maturity nonverbal 
section, the correlations for the high and low SES groups were .38 
and .20 respectively. On the Progressive Matrices, the correlation 
for the high SES group was .43 and for the low SES group was .19. 
In brief, the results of MacArthur and Mosychuck suggest the 
following: (a) the correlation between the grade 3 California section 
and the grade 9 criterion for the low SES group was virtually nil (.05), 
and (b) at the grade 6-7 level the California Test of Mental Maturity 
verbal correlations for the high and low SES groups were smaller than 
the difference between the California Test of Mental Maturity nonverbal 
correlations, verbai and nonverbal aptitude fncasurcs obtained at third 
and sixth/seventh grades correlated higher with ninth grade achievement 
for high SES students than for low SES students. The lowest aptitude-
achievement correlations were between nonverbal aptitude measures and 
ninth grade achievement for low SES students. The findings are gener­
ally consistent with the fourth grade level collected by Rainey (1965). 
Stronger support for a differential relationship between verbal 
and nonverbal aptitude and achievement across SES levels was found by 
33 
Ryan and French (1976). A total of 209 students were selected from 
schools designated as high, middle, and low SES. End-of-year marks 
for reading, spelling, arithmetic, science, and social studies were 
averaged for each student at grades 3, 4, and 5. Correlations were 
then determined between the criterion variable (marks for grades 3, 4, 
and 5) and a set of predictor variables which included third grade 
Lorge-Thorndike Intelligence Test verbal and nonverbal scores. All 
2 correlation coefficients were squared (^ ) by the authors to indicate 
the amount of variance accounted for by the predictor variables. Squared 
coefficient values at the third grade level for the Lorge-Thorndike verbal 
and nonverbal subtests at each SES level were: high SES, verbal = .54, 
nonverbal = .46; middle SES, verbal = .65, nonverbal = .49; low SES, 
verbal = .62, nonverbal = .18. At the fourth grade, the results were: 
high SES, verbal = .51, nonverbal = .48; middle SES, verbal = .52, non­
verbal = .48; low SES, verbal = .61, nonverbal = .16. By fifth grade, 
the results were: high SES, verbal = .43, nonverbal = .38; middle SES, 
verbal = .56, nonverbal = .40; low SES, verbal = .53, nonverbal = .21. 
Due to the longitudinal nature of the data, the squared coefficient 
values for the Lorge-Thorndike tended to decrease from grade 3 to grade 
5. What is particularly interesting is the consistent pattern of low 
nonverbal squared coefficients for the low SES group relative to the 
other SES groups at all three grade levels. Typically, nonverbal apti­
tude had approximately twice the predictive value for the high and middle 
SES groups as it did for the low SES group. The predictive power of 
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verbal aptitude remained constant across grade levels for the low SES 
level but tended to diminish for the middle and high SES levels. Ryan 
and French also determined the additional predictive gain achieved by 
adding each test to the other as a predictor for the third and fourth 
grade levels. When verbal aptitude was added to nonverbal aptitude at 
2 the third grade level, the percent of gain in for the low SES group 
was 44.0% as compared to 23.7% for the middle SES and 13.5% for the high 
SES groups. At the fourth grade level, the percent of gain for the low 
middle, and high SES groups was 45.3%, 14.7%, and 10.2% respectively. 
Conversely, when nonverbal aptitude was added to verbal aptitude, the 
2 percent of gain in ^ at the third grade level for the low, middle, and 
high SES groups was 0.1%, 7.6%, 5.2% respectively. A similar pattern 
was noted at the fourth grade level for the low (0.4%), middle (10.5%), 
and high (7.5%) SES groups. Based on the preceding results, Ryan and 
French concluded that, "Verbal intelligence appeared to be a much more 
relevant factor . . . for pupils in the low SES schools . . . whereas 
both nonverbal and verbal intelligence were relevant factors in higher 
SES schools" (p. 559). 
Schmidt and Crano (1974) came to a similar conclusion concerning 
the causal influence of nonverbal aptitude on academic achievement. 
Using the procedure of cross-lagged panel analysis, Schmidt and Crano 
(1974), tested the causal influence of Lorge-Thorndike Intelligence Test 
nonverbal aptitude on seven subject areas of the Iowa Test of Basic Skills 
for 5,495 subjects designated as high or low SES. Low SES students were 
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defined as those students attending school eligible for Title I aid. 
Students from ineligible schools were designated as high SES. Each sub­
ject was administered the Lorge-Thorndike nonverbal and the Iowa Test of 
Basic Skills in fourth grade and again in sixth grade which conform to 
the requirements of a cross-lagged panel analysis. In brief, by com­
paring the relationship of Lorge-Thorndike nonverbal scores at point I 
in time to the Iowa Test of Basic Skills scores at point II in time and 
the Iowa Test of Basic Skills scores at point I in time to the Lorge-
Thorndike nonverbal scores at point II in time. Schmidt and Crano were 
able to draw inferences as to the direction of causality between ability 
and achievement. For combined SES groups, a small but significant re­
lationship was established suggesting ability operated causally on 
achievement. When the SES groups were analyzed separately, the causal 
relationship failed to appear for the low SES group. More specifically, 
nonverbal aptitude exerted no causal influence on the Iowa Test of Basic 
Skills in the low SES group but did have such an influence for the high 
SES group. Within the high SES group, significant directionality was 
found for the vocabulary, reading comprehension, capitalization, lan­
guage usage, and references sections of the Iowa Test of Basic Skills. 
Unfortunately, the math subtests of the Iowa Test of Basic Skills were 
excluded from data analysis because the study was concerned primarily 
with the causal influences of theorized fluid (nonverbal aptitude) 
and crystallized (selected Iowa Test of Basic Skills subtests) abilities. 
Math skills, within the fluid-crystallized framework, have a near equal 
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loading on fluid and crystallized abilities and therefore would not have 
lead readily interpretable results. 
Theoretical orientation aside, the results of Schmidt and Crano 
(1974) are quite consistent with the pattern that has emerged from the 
studies of Rainey (1955), MacAruthur and Mosychuck (1966), and Ryan and 
French (1976). In essence, the relationship between nonverbal aptitude 
and academic achievement is noticeably weaker for low SES students than 
for middle and/or high SES students. The relationship between verbal 
aptitude and academic achievement, however, is relatively consistent 
across SES levels and, if anything, is slightly more pronounced for the 
low SES group. 
The demonstration of a differential relationship for nonverbal 
aptitude and academic achievement across SES levels is far from being 
a well-established phenomenon, however. For example. Messe', Crano, 
Messe' and Rice (1979) have produced data which fail to support an SES 
differential relationship between nonverbal aptitude and achievement. 
Using longitudinal data on 4,070 British elementary students, "esse' 
et al. correlated verbal and nonverbal aptitude measures developed by 
the National Foundation for Educational Research to average teacher 
marks at grades 2, 3, and 4. It should be noted that for grade 2, only 
a verbal aptitude measure was administered. At the fourth grade level, 
teachers were instructed to rate the SES of each child according to five 
occupational categories. The final SES categories included profession­
al/managerial and clerical/supervisory as high SES, skilled (including 
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farmers and shopkeepers) as middle SES, and semiskilled and unskilled 
as low SES. The following correlation pattern emerged when the grade 
levels were combined and all data averaged: verbal ability - high SES = 
.55, middle SES = .56, low SES = .59; nonverbal ability - high SES = 
.47, middle SES = .43, low SES . 46. 
Crano, Kenny and Campbell (1972) in an earlier, more elaborate 
cross-lagged panel analysis used both Lorge-Thorndike Intelligence 
verbal and nonverbal scores but failed to establish a causal relation­
ship for either verbal or nonverbal aptitude with academic achievement 
for low SES elementary students. Both types of aptitude were causally 
related to academic achievement for high SES students, however. A total 
of 5,495 students attending school designated as low SES schools and 
high SES schools were included in the study. 
Although the trend in the low SES group favored verbal over non­
verbal aptitude as a causal influence on achievement, the results were 
more tantalizing than substantive. The results for the high SES group 
indicated, according to Crano et al. that nonverbal ability appears to 
influence verbal ability which, in turn, influences more concrete lin­
guistic skills of the type measured by the Iowa Test of Basic Skills. 
Sex differences. Jensen (1980), in an extensive review of the 
aptitude-achievement literature, reported that, "I have come across no 
predictive validity studies involving sex differences at the grade school 
level" (p. 628). The present literature review turned up only four 
studies since 1965 that have any direct bearing on the question of 
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differential sex affects on the relationship between aptitude and achieve­
ment. Jensen (1980) suggested the absence of sex differences on measures 
of general aptitude as primarily responsible for the lack of interest in 
how sex differences affect the aptitude-achievement relationship. Among 
the four studies cited in the present review, general interpretation is 
hampered owing to small sample size, unorthodox criterion (i.e., academic 
gain scores), and atypical populations (i.e., subject with superior apti­
tude). As an aid to the reader, the studies reviewed in this section are 
summarized in Tables 7-9. 
Ohnmacht (1968) correlated gain scores for various subtests on the 
Stanford Achievement Tests with the verbal and nonverbal measure of the 
Lorge-Thorndike Intelligence Test according to sex. The Lorge-Thorndike 
was given to 38 males and 52 females at the end of third grade. The 
Stanford Achievement Test was administered to the same subjects at the 
end of the fourth grade and again at the end of the sixth grade. A 
partial ling procedure to minimize measurement error was used in construc­
ting the gain scores. The mean verbal ar.d nonverbal scores did not 
differ significantly by sex. Boys tended to show greater variability 
in all measures but sex differences were judged to be nonsignificant. 
Surprisingly, correlations between verbal aptitude and achievement gain 
scores and nonverbal aptitude and achievement gain scores were higher 
for boys than for girls. The extent to which verbal and nonverbal apti­
tude correlated with subtests of the Stanford Achievement Test varied 
Table 7.  Summary of Studies Using Sex as an Independent Variable 
_Au^ho^rjsJL _ 
Ohnmacht (1968) 
Anttonen 
& 
Fleming (1976) 
"N 
Grades 
level s 
90 
Grades 
2 
4 
6 
2,200 
Grades 
2-6  
Independent 
variable(s) 
1. Sex of subject 
2 .  Lorge-Thorndike 
Intel 1i gence Test 
1. Sex of subject 
2. Fall administra­
tion of Kuhlman-
Anderson Intel­
ligence Test & 
Stanford Achieve­
ment Test 
3. Low SES students 
Dependent 
vanableXsJ_ 
1. Subtest gain 
scores from 
grades four to 
six on the 
Stanford-
Achievement 
Test 
1. Spring admin­
istration of 
Kuhlman-
Anderson In­
tel 1i gence 
Test & Stan­
ford Achieve­
ment Test 
i  2 .  
Major 
finding(s) 
Verbal aptitude and 
nonverbal aptitude 
correlations with 
achievement gain 
scores were higher 
for boys than for 
girls. 
Nonverbal correla-
lations tended to 
be higher for girls 
than verbal apti­
tude-achievement 
gain score correl­
ations. The con­
verse tended to be 
true for boys. 
Like their higher 
SES counterparts, 
low SES females 
tended to outper­
form low SES males 
on verbal ability 
measures. 
Table 8.  Summary of Studi 
N 
Grades 
Author(s) levels 
McCandless, 443 
Roberts & Grade 
7 
Starnes (1972) 
Wi1lerman 
& 
Fiedler (1977) 
114 
Grade 
2 
ing Sex as an Independent Variable 
Independent 
variable(s) 
Sex of subject 
SES estimated 
from school of 
attendance 
Race of subject 
California Test 
of Mental Matur­
ity (total apti­
tude) 
Sex of subject 
Level of educa­
tion 
Stanford-Binet 
Intelligence 
Test 
Dependent 
variable(s) 
1. Metropolitan 1. 
Achievement 
I  Test 
! 2. Averaged 
I  teacher grades j  
: reading, Ian- j  
i guage, math, • 
; science, and ! 2. 
; social studies '• 
3. 
Major 
finding(s) 
1. Wide Range 
Achievement 
Test 
2. Teacher grades 
1. 
Aptitude scores pre­
dicted girls' 
achievement better 
than boys' & low 
SES students' achieve­
ment better than high 
SES students'. 
Differences in pre­
diction efficacy were 
greater between low 
SES boys and girls 
than high SES boys 
and girls. 
The correlations be­
tween standardized 
achievement tests and 
teacher grades were 
higher for low SES 
students than high 
SES students. 
Verbal and nonverbal 
aptitude correlations 
with achievement were 
nonsignificant for 
girls but were signi­
ficant for boys. 
Table 9.  Summary of Studies Using Sex as an Independent Variable 
Author(s) 
- N— 
Grades 
level s 
Independent 
variable(s) 
4. Weschler Intel­
ligence Test for 
Children (verbal 
and nonverbal) 
5. IQ's for all stu­
dents at age four 
equaled or ex­
ceeded 140 
r 
Dependent 
van _^Je(sJ 
Major 
lildlnaiiJ 
2. Nonverbal aptitude 
correlations with 
achievement were 
consistently higher 
than the correla­
tions between ver­
bal aptitude and 
achievement for 
boys. 
3. Intellectual perform 
ance of boys ap­
peared more depend­
ent on family envir­
onment than was the 
intellectual perform 
ance of girls. 
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considerably by sex. All but one of the 18 correlations between apti­
tude and gain scores were positive and significant for boys. For girls, 
13 of the 18 correlations between aptitude and achievement gain scores 
were significant and three of the five nonsignificant correlations were 
negative. Additionally, correlations among nonverbal aptitude and gain 
scores tended to be higher than correlations among verbal aptitude 
and gain scores for girls while the converse was true for boys. Due 
to the unusual pattern of higher correlations between aptitude and 
achievement for boys than girls, and the restricted sample size of 
Ohnmacht's study, little confidence can be placed in the results as 
the findings might well represent little more than an artifact. 
Anttonen and Fleming (1976) compared aptitude scores on the Kuhlman-
Anderson Intelligence Test to selected subtests of the Stanford Achieve­
ment Test for a total of 2,200 low SES males and females in grades 2 
through 6. The Kuhlman-Anderson contains verbal and nonverbal items 
but presents only a global aptitude score. At each grade level, the 
students were tested ir. the Fall and agair. in the Spring with both the 
Kuhlman-Anderson and the Stanford Achievement Test. Sex, Fall aptitude, 
and Fall achievement scores were entered as independent variables in an 
analysis of covariance model with Spring aptitude and Spring achievement 
scores serving as dependent variables. Significant sex differences 
occurred at the second grade level for aptitude and all achievement sub­
tests except arithmetic. All significant sex differences favored girls 
except for the vocabulary subtest which favored boys. At grades 3, 4, 
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and 5 girls performed significantly higher on the spelling subtest and, 
at grades 4 and 5, on the word study subtest. At grade 3, significant 
sex differences favoring girls occurred for aptitude scores and language 
scores. Significant sex differences favoring boys coccured for arith­
metic computation at grade 5, In general, Attonen and Fleming concluded 
that the same tendency exists among low SES children as higher SES 
children for girls to outperform boys on verbal ability measures. The 
results lend support to the potential usefulness of sex differences 
in examining academic progress of elementary age students. 
McCandless et al. (1972) evaluated the influence of SES, race, and 
sex on global aptitude, global achievement, and averaged teacher grades 
for 443 seventh grade sutdents. The aptitude measure was the California 
Test of Mental Maturity and the achievement measure was the Metropolitan 
Achievement Test. Teacher grades were averaged across reading, language, 
math, science, and social studies. Socioeconomic status was based on 
school of attendance. 
Unfortunately, McCandless et al. did not present the verbal and 
nonverbal scores for the California Test of Mental Maturity but elected 
to use only the total score. 
Correlation coefficients between the California Test of Mental 
Maturity and the Metropolitan Achievement Test suggested a stronger re­
lationship between aptitude and achievement for disadvantaged over advan­
taged, for females over males, and for blacks over whites. Although 
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there were no significant aptitude differences between males and fe­
males, females performed signficantly higher on the academic achievement 
measure. For white subjects, the interaction of SES and sex produced the 
following aptitude-achievement correlations: advantaged boys (-.35), 
disadvantaged girls (-.14), disadvantaged boys (.47), disadvantaged girls 
(.80). With the exception of advantaged girls, all other correlations 
were significant. For black subjects, the aptitude-achievement cor­
relations were: advantaged boys (.43), advantaged girls (.50), dis­
advantaged boys (.55), disadvantaged girls (.78). For both races, 
a significant sex by SES interaction resulted suggesting greater 
differences between aptitude-achievement correlations for low SES 
boys and girls than high SES boys and girls. 
The correlation coefficients between the California Test of 
Mental Maturity and averaged teacher grades also showed a stronger 
relationship between aptitude and teacher grades for disadvantaged 
over advantaged, for females over males, and for blacks over whites. 
The differences between the correlations for disadvantaged-advantaged, 
females-males, blacks-whites in the aptitude/teacher grade condition 
were not as great as in the aptitude/achievement test condition. For 
white subjects, the interaction of SES and sex produced the following 
aptitude-teacher grade correlations: advantaged boys (.56), advantaged 
girls (.67), disadvantaged boys (.40), disadvantaged girls (.60). For 
black subjects, the aptitude-teacher grade correlations were: advantaged 
boys (.78), advantaged girls (.55), disadvantaged boys (.47), and dis­
advantaged girls (.83). The correlations between achievement test 
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performance and teacher grades were: .11 for advantaged students, 
.58 for disadvantaged students, .20 for boys, .39 for girls, .48 for 
blacks and .13 for whites. The achievement test-teacher grades cor­
relations for advantaged students and white were not significant at 
the .05 level. The relationship between achievement test performance 
and teacher grades was stronger for disadvantaged students and for 
black students. The author's suggested teacher grades for advantaged 
students and white students may be influenced more by such factors as 
extent/quality of social skills. McCandless et al. concluded by under­
scoring the need for caution in trying to predict anything for a special 
subgroup from the general population relationships" (p. 159). Although 
the correlation between aptitude and achievement for the total population 
was .45, extreme fluctuations were noted from this value, ranging from 
-.35 to .80. 
Willerman and Fiedler (1977) administered the Wechsler Intelligence 
Scale for Children (an individual intelligence test) and the Wide Range 
Achievement Test to 114 seven-year-old boys and girls v;hc had obtained 
an intelligence quotient (aptitude) of 140 or above on the Stanford-
Binet Intelligence Test at four years of age. Student grades for 
spelling, reading, and math, parent education were also obtained. 
Parent education was defined as the highest grade level completed for 
both mothers and fathers. 
The correlation between parent education and aptitude was signi­
ficant for boys but not for girls. At age four, the education level of 
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fathers and mothers correlated .45 and .48 respectively with boys' 
Stanford-Binet scores. At age seven, boys' Wechsler scores (verbal, 
performance, and total) correlated .42, .45, and .51 respectively with 
education level of mothers. Correlations between fathers' education and 
the Wechsler scores for girls were not significant. 
Fathers' education correlated significantly with boys' achieve­
ment scores of reading {r_ = .37) and math (£ = .36) on the Wide 
Range Achievement Test. Mothers' education also correlated signifi­
cantly with boys' achievement scores of reading (£ = .56) and math 
{r_ = .46) on the Wide Range Achievement Test. Both mothers' and 
fathers' education correlated significantly with boys' school grades 
for reading and math. The correlations between fathers' education and 
boys' grades in reading and math were .39 and .45 respectively. The 
correlations between mothers' education level and boys' grades in read­
ing and math were .55 and .44 respectively. A significant correlation 
(£ = .41) also occurred between mothers' education and boys' spelling 
grade. 
Fathers' education level correlated significantly with girls' Wide 
Range Achievement scores of spelling = .38), reading {£ = .40), and 
math {£_ = .28). Mothers' education correlated significantly with girls' 
Wide Range Achievement Score of spelling (£ = .28). Fathers' education 
correlated significantly with girls' school grades for spelling {r_ = 
.30) and reading (£ = .42). Correlations between mothers' education 
and girls' school grades were not significant. Willerman and Fiedler 
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concluded that the intellectual and academic performance of boys (in 
comparison to girls) is more affected by the family environment. The 
largest drop in aptitude between the ages of four and seven occurred 
for boys whose parents were less well educated. 
Surprisingly enough, all of the correlations between verbal and non­
verbal aptitude and achievement were nonsignificant for girls with the 
strongest correlation being .19 between verbal aptitude and reading. 
For boys, both verbal and nonverbal aptitude correlated significantly 
with reading and arithmetic. Nonverbal aptitude correlations were 
consistently higher than verbal aptitude correlations. The largest 
sex difference occurred for the nonverbal-arithmetic correlations 
where the coefficient for boys was .59 and for girls was -.09. Neither 
verbal nor nonverbal aptitude correlated significantly with spelling 
for either sex. Given the restricted aptitude range of Willerman and 
Fielder's (1977) sample it is difficult to determine the extent to which 
their results would generalize to other aptitude levels. 
Summary 
Unfortunately, the data in the aptitude-achievement literature are 
too meager to draw any firm conclusions regarding the influence of SES 
and/or sex on the relationship between verbal and nonverbal aptitude 
measures and academic achievement. The firmest conclusion that can be 
reached is that verbal aptitude correlates better with academic achieve­
ment than does nonverbal aptitude when sex and SES variables are ignored. 
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Logically, verbal aptitude correlates best with academic subjects most 
requiring verbal/verbal comprehension skills. Although verbal aptitude 
correlations are superior in all academic areas, nonverbal aptitude has 
its strongest correlations with numerical subject areas. 
When the SES variable is introduced into the aptitude-achievement 
relationship, a trend appears suggesting that SES has a differential 
effect on the relationship between nonverbal aptitude and achievement as 
opposed to verbal aptitude and achievement. In other words, the re­
lationship between nonverbal aptitude and achievement appears weaker 
for low SES students than for higher SES students while the relation­
ship between verbal and aptitude and achievement is relatively constant 
across SES levels. The number of studies supporting such a trend 
(MacArthur & Mosychuck, 1966); Rainey, 1965; Ryan & French, 1976; Schmidt 
& Crano, 1974), however, is almost equalled by the number of nonsuppor-
tive studies (Crano et al., 1972; Messe' et al., 1979). Consequently, 
the possibility exists that the differential relationship outlined above 
could be an artifact of sample selection. Additional research is needed 
before a final determination can be reached. 
Virtually no conclusion can be drawn as to how sex differences 
affect the relationship between verbal-nonverbal aptitude and achieve­
ment. The studies cited either used: atypical populations (Willerman 
& Fiedler, 1977), exotic criterion variables (Ohnmacht, 1968), global 
aptitude measure (Anttonen & Fleming, 1976; McCandless et al., 1972) and/ 
or relatively small sample sizes (Anttonen & Fleming, 1976). 
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Statement of the Problem 
A review of the literature has shown a paucity of insight into 
how the relationship between aptitude and achievement is affected by 
the interaction of sex and SES variables. On the basis of one study 
(McCandless et al., 1972), it would appear that aptitude-achievement 
correlation differences between boys and girls are more pronounced at 
low SES levels than high SES levels. As most group aptitude tests con­
tain verbal and nonverbal items and/or subtests, a more sensitive 
analysis would be to examine sex by SES interaction effects on both 
types of aptitude-achievement relationships (i.e., verbal aptitude-
achievement and nonverbal aptitude-achievement). At present, it is im­
possible to state the extent to which the findings cited by McCandless, 
et al. are a function of nonverbal or verbal aptitude-achievement dif­
ferences. Clinicians have long recognized the educational implications 
of verbal-performance IQ differences on the Wechsler Intelligence Scale 
- Revised (Kaufman, 1979). Reschly and Reschly (1979), in reference to 
the Wechsler, concluded that, "the Verbal Scale is probably a much better 
indication of school aptitude than either the Performance Scale or Full 
Scale when verbal and performance scores differ significantly" (p. 359). 
Over 20 years ago, Knief and Stroud (1959) recommended the educational 
implications of disparit verbal-nonverbal aptitude scores derived from 
group aptitude tests be investigated. To date, the relation of verbal-
nonverbal aptitude differences to academic achievement based on group 
administered aptitude tests has yet to be studied. 
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In a related vein, previous research suggests the possibility 
of a differential relationship between nonverbal aptitude and achieve­
ment as opposed to verbal aptitude and achievement at various SES levels 
(MacArthur & Mosychuck, 1955; Rainey, 1965; Ryan & French 1976). The 
extent to which such a differential relationship could further be clari­
fied in terms of sex differences remains to be determined. Additionally, 
previous research defined SES in terms of family characteristics (income, 
job status, etc.) or broader sociological characteristics (neighborhood, 
school of attendance). The extent to which such differences in SES de­
finition produce varying results requires investigation. 
In both instances cited above, a great deal of clarity could have 
been provided had the studies been tailored to include the variables 
of sex, SES, verbal and nonverbal aptitude, and achievement. To date, 
however, the author is unaware of any such study appearing in the lit­
erature. 
As was suggested by McCandless et al. (1972), the prediction of 
subgroup performance based or. population relationships can be signi­
ficantly midleading. Restraint in partitioning the general population 
into subgroups is warranted, however, lest the exercise be carried 
to the point of ad nauseum. If significant differences do exist in 
the aptitude achievement relationship for various subgroups, however, 
these differences should be recognized and used to improve the prediction 
of academic performance. The variables of SES and sex exist for every 
student and are readily accessible information to all school districts. 
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Group aptitude tests are widely used instruments and many such tests 
report separate scores for verbal, nonverbal, and total aptitude. With 
the increased emphasis on accountability in public schools, it behooves 
school personnel to take a sharper look at their products, and provide 
sounder justification for their efforts. Increased prediction of 
academic achievement should be a key element in education's effort to 
respond to the public's demand for greater accountability. The extent 
to which more accurate prediction of academic performance could be made 
by attending to information readily available in most schools is worthy 
of consideration. To this end, the current paper investigated the fol­
lowing question: "Are achievement patterns the same for males and 
females when different levels of SES, total aptitude, and differences 
between verbal and nonverbal aptitude are taken into account?". Second, 
"Are similar results found at third and fifth grades and across various 
achievement measures (i.e., achievement subtests and teacher grades at 
fifth grade)?" Third, "Do SES distinctions based on family character­
istics versus more general sociological characteristics (i.e., school 
of attendance) provide similar information about a student's probable 
level of academic achievement?" 
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Method 
Subjects 
Data were collected from 332 students attending 11 public schools 
in a small midwestern city of approximately 35,000 people. Group apti­
tude and achievement tests had been administered to all students at 
both the third and fifth grade levels. Each student's cumulative file 
was reviewed to obtain the following data: sex, parental occupation, 
school of attendance, group aptitude score for third and fifth grades, 
group achievement scores for third and fifth grades, and, when available, 
teacher evaluations for math and reading for the fifth grade. Each 
source of data is defined below as either an independent variable or 
dependent variable. 
Independent Variables 
Sex and parental occupation. The sex and parental occupation 
of each student was obtained from a review of the cumulative files. 
Parental occupations were converted to socioeconomic status (SES) 
ratings using Mercer and Lewis' (1977) adaptation of the Duncan Socio­
economic Index (Reiss, 1961). The occupational classification scale 
developed by Mercer and Lewis (1977) ranks occupations on a 10 point 
scale ranging from "0" to "9". A family with an unemployed head of 
household is ranked "0". A family for whom the head of household is a 
corporate executive, physician, college professor, etc. is ranked "9". 
In those instances where both parents were employed outside the home, 
the highest ranking occupation was recorded. 
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Type of school. Each elementary school was categorized as Title 
I or Nontitle I depending on its eligibility for comprehensive programs 
of aid under Title I of the Elementary and Secondary Education Act. 
To establish a school's eligibility for Title I aid, the mean number 
of students receiving free or reduced-price lunches was computed for 
the entire school district. Schools for whom the number of students 
receiving free or reduced-price lunches exceeded the district average 
were designated eligible for Title I services by the school district. 
Aptitude measure. Level A (third grade) and Level C (fifth 
grade) standard scores (intelligence quotients) from the Lorge-Thorndike 
Intelligence Test (multi-level addition) were used as measures of scho­
lastic aptitude. The Lorge-Thorndike is purported to be a series of 
verbal and nonverbal tests that measure abstract intelligence. Abstract 
intelligence has been defined by the authors as "the ability to work with 
with ideas and the relationships among ideas" (Lorge, Thorndike & Hagen, 
1964, p. 4). 
The Verbal Battery consists of five subtests which use only verbal 
items to tap such skills of vocabulary, verbal classification, sentence 
completion, arithmetic reasoning, and verbal analogy. The Nonverbal 
Battery consists of three subtests involving pictorial classification, 
pictorial analogy, and numerical relations or sequencing. Nonverbal 
items are either pictorial or numerical. Separate subtests scores are 
not reported for either battery. Test-retest reliability coeffecients 
range from .85 to .94 for the Verbal Battery and .81 to .92 for the 
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Nonverbal Battery. The standard errors of measurement range from 4-5 
IQ points for the Verbal Battery and 5-6 IQ points for the Nonverbal 
Battery. 
A difference score was derived for each student by subtracting 
the nonverbal quotient from the verbal quotient. Negative difference 
scores reflected "nonverbal quotient greater than verbal quotient", while 
positive difference scores represented the converse. 
Dependent Variables 
Standardized achievement measure. Elementary (third grade) 
and Intermediate (fifth grade) Level standard scores from the Metro­
politan Achievement Tests (4th Edition) were used as measures of academic 
achievement. The Metropolitan is a battery of tests purported to measure 
"how much students have learned in important content and skill areas of 
the school curriculum" (Durost, Bixler, Wrightstone, Prescott & Balow, 
1970, p. 4). Except for the Science and Social Studies subtests, which 
appear on the Intermediate Level, all of the subtests are presented on 
both the elementary and intermediate levels. A brief description of 
each subtest is as follows: 
Word Knowledge - calls for students to identify synonyms, 
antonyms, or classification of words of a general, non­
technical nature. 
Reading - requires students to read a paragraph and answer 
questions of a factual or inferential nature, identify main 
themes and derive word meanings from context clues. 
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Total Reading - constitutes a combined score for Word Knowl­
edge and Reading. 
Language - assesses the ability to identify errors in punc­
tuation, capitalization, and usage at both the elementary 
and intermediate levels. Additionally, at the intermediate 
level, use of index, dictionary and encyclopedia sources are 
tapped. At the elementary level, students are required to 
identify declarative and interrogative sentences as well as 
nonsentences. 
Spelling - assesses the ability to spell commonly used words. 
At the elementary level, students are required to spell 
verbally presented words. At the intermediate level, students 
are required to recognize incorrectly spelled words. 
Mathematics: Computation - assesses computational skills in 
addition, subtraction, multiplication, and division with 
whole numbers and fractions. 
Mathematics: Concepts - measures understanding of such prin­
ciples as laws and properties, of number systems, geometry and 
measurement, and sets. 
Mathematics: Problem-Solving - requires the use of addition, 
subtraction, multiplication, and division in "everyday" 
problems, charts, and sentence (story) problems. 
Total Mathematics - constitutes a combined source for Mathematics 
Computation, Concepts, and Problem-Solving. 
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Science - measures knowledge and use of concepts, facts, and 
skills in the biological and physical sciences as well as history 
and methodology of science. 
Social Studies - assesses factual knowledge and knowledge of 
trends and generalizations in history and geography in addition 
to map and chart skills. 
Split-half reliability coefficients for both the elementary and 
intermediate levels of the Metropolitan range from .88 to .97 across 
the various subtests. Standard errors of measurement vary from 2 to 
4 scaled score points across both levels. 
A total achievement index was obtained from the Metropolitan 
Achievement Test by summing the standard scores for word knowledge, 
reading, language, spelling, math computation, concepts, math problem-
solving, science and social studies. Science and social studies did 
not contribute to the total achievement scores at the third grade 
level because neither was a part of the elementary level battery. 
Total reading and total mathematics were not included in the total 
achievement score because they are summarizing scores for other 
subtests. 
With the exception of the Metropolitan Elementary Level Spelling 
subtest, both the Lorge-Thorndike and Metropolitan Tests have an alter­
native or multiple-choice format. All test forms were computer scored 
and analyzed by scoring sources available through the respective pub­
lishers of the Lorge-Thorndike and the Metropolitan Tests. 
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Teacher grades. Teacher evaluations for math and reading were 
obtained from individual progress reports completed quarterly. Original 
plans were to obtain teacher evaluations in the areas of math and reading 
for both the third and fifth grades. Unfortunately, however, approxi­
mately 80% of the cumulative folders were void of progress notes for the 
third grade. A total of 150 cumulative folders contained fifth grade 
progress reports. Consequently, it was decided that only fifth grade 
teacher evaluations in the areas of mathematics and reading would be in­
cluded in the current study. The teacher progress reports did not list 
grades per se but rather provided three evaluative description options 
for the teachers to check for each major academic area. The three eval­
uative description options were; (1) commendable performance, (2) meets 
expected performance, and (3) let's help him-her improve. For the pur­
pose of the present study, "commendable performance", "meets expected 
performance", and "let's help him-her improve", were assigned the 
respective numeric values of 300, 200, and 100, respectively. Mean 
math and reading scores were then calculated for each student based 
on the evaluations appearing in the quarterly progress reports for 
fifth grade. 
Statistical Procedures 
Data were analyzed using the Statistical Analysis System (SAS) 
and the computer facilities of Iowa State University. The statistical 
procedures used were: (1) correlation (product-moment), (2) multiple-
regression (linear), and (3) analysis of variance (factorial). The 
6U 
correlation procedure was used to obtain the correlations among all vari­
ables used in the study. The multiple-regression procedure was used to 
test for main effects using the partial sum of squares criterion. Both 
main and interaction effects were further analyzed using the analysis 
of variance procedure. Posterior comparisons among means of significant 
main and interaction effects were made using Tukey's Honestly Significant 
Difference (HSD). Tukey's HDS Test is a moderately stringent test of 
significant differences among means which reduces the probability of 
a Type I error (identifying significant differences where none exist). 
Given the number of comparisons made in the current study. Type I errors 
were a source of concern. Additionally, because of the concern over 
Type I errors, the .01 level of significance was adopted for all 
statistical comparisons. 
For the regression and analysis variance procedures, each academic 
measure was treated as a dependent variable. At the third grade level, 
the subtests on the Metropolitan Achievement Test produced 10 dependent 
variables. At the fifth grade level, the subtests of the Metropolitan 
Achievement Test produced 12 dependent variables and the teacher grades 
produced two additional dependent variables. 
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Results and Discussion 
The data are presented in four major forms of analysis. These 
include: (1) the overall means and standard deviations of the vari­
ables used in the study, (2) the correlation among all the variables, 
(3) regression analysis of each independent variable's unique influence 
on each dependent variable, and (4) an examination of the main and 
interaction effects of the independent variables on each dependent 
variable using the analysis of variance procedure. The overall means/ 
standard deviations and correlation data are presented separately for 
third and fifth grades. The regression and analysis of variance data 
are presented separately for males and females at both third and fifth 
grades. 
Means and Standard Deviations 
The over-all means and standard deviations for continuous variables 
used in the study are listed by grade level in Table 10. The means and 
standard deviations for science, social studies, reading grades, and 
math grades appear only for fifth grade as these variables were not 
available at the third grade. A visual inspection of Table 1 reflects 
a greater average nonverbal aptitude score than verbal aptitude score. 
This discrepancy was evident at the third grade and became more pro­
nounced at the fifth grade. The increase in the nonverbal aptitude 
mean from third to fifth grade was responsible for the slight increase 
noted in the total aptitude mean and for the downward shift in the mean 
difference score from grades three to five. 
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Table 10. Means and Standard Deviations for Nondichotomous Variables 
at Third and Fifth Grades 
Grade 3^ Grade 5^ 
Variable M SD M SD 
Socioeconomic Status 4. 97 2. 19 4. 97 2. 19 
Verbal Aptitude 103. 78 13. 10 103. 11 12. 30 
Nonverbal Aptitude 108. 56 14. 89 112. 29 14. 20 
Total Aptitude 106. 43 12. 96 107. 88 12. 20 
Difference Score -4. 78 10. ,63 -9. 18 10. 61 
Word Knowledge 67. ,55 12. ,06 82. 41 11. 56 
Reading 64. ,05 13. ,37 81. ,97 10. 99 
Reading Total 65. ,04 12. .79 82. ,45 11. ,34 
Language 71, .95 11, .34 86. ,13 10. ,58 
Spelling 65, .88 11, .23 82. .07 12. .57 
Math Computation 67, .12 10, .94 86, .83 10. 89 
Math Concepts 69 .77 11 .54 85, .40 12, .75 
Math Problem Solving 70 .59 13 .55 85 .61 10 .65 
Math Total 73 .01 12 .08 89, .97 10 .44 
c • b Science 82 .79 8 .67 
Social Studies^ 84 .29 9 .78 
Total Achievement 476 .89 72 .02 757 .48 83 .21 
Reading Grade'' 208 .94 44 .85 
Math Grade^ 204 .97 45 .46 
= 332 
'^Data not available at grade 3. See text. 
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Correlation Results 
The correlation coefficients for all variables are shown in Tables 
11 and 12. Correlation values below the diagonal are from grade three 
and those above the diagonal are from grade five. When appropriate, 
mean correlations (r) calculated from Tables 11 and 12 are presented 
for summative purposes. 
Third grade. The correlations between sex and aptitude (r = .06) 
and achievement measures (r = .08) were insignificant. The relationship 
between SES and school-type was moderately low (r = .29) and suggests 
that lower SES students appeared with greater frequency in Title I 
schools than in Nontitle I schools. Heterogeneity of SES levels in 
Title I and Nontitle I schools, however, was clearly present. School-
type correlated moderately with measures of aptitude (F = .22) and 
achievement (£ = .32). Similar correlations occurred between SES and 
measures of aptitude (r = .32) and achievement (r = .32). In neither 
instance did difference correlate significantly with SES (r = -.06) 
or school-type (£ = -.02). 
The correlations between verbal aptitude and achievement subtests 
(r = .72) were consistently higher than the correlations for nonverbal 
aptitude (r = .56) and total aptitude (r = .69). Verbal aptitude cor­
related .72 with nonverbal aptitude. Verbal aptitude and nonverbal apti­
tude correlated .92 and .94, respectively with total aptitude. The cor­
relations between difference score and verbal aptitude (r = .23) and 
nonverbal aptitude (r = -.52) suggests that difference score was pri­
marily affected by the greater variability of nonverbal aptitude scores. 
Table 11.  Correlat ion Coeff ic ients  for Grade 3  (below the diagonal)  and Grade 5 (above the diagonal)  
SCH SEX SES VIQ NVIQ TIQ D WK R RT LA SP MCP MCC MPS MT SC SO TACH RG MG 
School (SCH) .04 .29 .20 .27 .25 .12 .21 .27 .26 .29 .26 .28 .32 .27 .31 .27 .22 .31 .33 .32 
Sex (SEX) .04 .03 .06 .04 .04 .04 .01 .03 .11 .13 .01 .06 .05 jM .17 .12 .02 .18 .18 
Socioeconomic 
Status (SES) .29 .01 .34 .32 .36 .04 .29 .33 .33 .35 .32 .32 .30 .30 .34 .31 .33 .37 .16 .20 
Verbal Aptitude 
(VIQ) .22 .11 .31 .69 .90 .24 .78 .75 .81 .75 .64 .63 .69 .66 .72 .71 .77 .84 .46 .47 
Nonverbal 
Aptitude (NVIQ) .21 .01 .31 .72 .92 .54 .54 .57 .58 .64 .49 .65 .68 .68 .72 .52 .57 .70 .39 .48 
Total Aptitude 
(TIQ) .23 .06 .34 .92 .94 .19 .71 .71 .74 .75 .61 .69 .75 .73 .78 .66 .72 .83 .45 .52 
Difference 
Score (D) .02 .13 .06 .23 ^2 .18 .19 .10 .16 .01 .09 .13 .11 .13 .13 .03 .01 
Word Know­
ledge (WK) .33 .07 .31 .77 .54 .70 .19 .80 .95 .72 .65 .54 .62 .60 .63 .74 .77 .84 .40 .41 
Reading (R) .30 .12 .35 .73 .57 .70 .10 .81 .94 .75 .62 .60 .67 .64 .69 .75 .76 .86 .44 .46 
Reading 
Total (RT) .33 .10 .35 .79 .59 .74 .15 .95 .95 .77 .67 .60 .68 .66 .70 .79 .81 .90 .45 .47 
Note.  Underl ined values represent  negative correlat ion coeff ic ients .  
Table 12.  Correlat ion Coeff ic ients  for Grade 3  (below the diagonal)  and Grade 5  (above the diagonal)  
SCH SEX SES VIQ NVIQ Tig D WK R RT LA SP MCP MCC MPS MT SC SO TACH RG MG 
Language (LA) .35 .10 .34 .71 .60 .70 .04 .69 .69 .72 .70 .68 .72 .70 .75 .68 .73 .88 . 56 .63 
Spelling (SP) .30 .15 .29 .71 .47 .63 .21 .77 .66 .74 .65 .58 .58 .57 .62 . 55 .60 .78 .47 .45 
Math Computation 
(MCP) .25 .05 .25 .58 .50 .58 .01 .58 .59 .61 .61 .53 .79 .76 .92 .56 .66 .81 .48 .58 
Math 
Concepts (MCC) .37 ^1 .32 .70 .59 .69 .03 .72 .73 .75 .69 .60 .77 .82 .93 .68 .73 .87 .46 .57 
Math Problem-
solving (MPS) .30 .06 .28 .68 .53 .65 .09 .71 .73 .74 .68 .60 .78 .81 .92 .66 .70 .84 .51 .54 
Math Total (MT) .33 .04 .30 .71 .59 .70 .05 .72 .74 .76 .72 .63 .91 .93 .93 .68 .76 .91 .53 .60 
Science (SC) .83 .83 .31 .37 
Social Studies 
(SO) — .88 .41 .46 
Total Achieve­
ment (TACH) .37 .09 .36 .82 .64 .78 .11 .88 .88 .92 .84 .80 .81 .89 .89 .93 M — mr .55 .60 
Reading Grade 
(RG) .62 
Math Grade (MG) 
Note.  Underl ined values represent  negative correlat ion coeff ic ients .  
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The relationship between total aptitude and difference score (£ = -.18) 
was low and suggests relative independence between the two measures. 
The fact that correlations between verbal aptitude and achievement 
subtests were consistently larger than the correlations between total 
aptitude and achievement subtests suggests that nonverbal aptitude con-
tribued nothing unique nor significant over verbal aptitude alone. 
Reading total correlated highly with its contributing subtests of 
word knowledge (r = .95) and reading (r = .95) as did total math with 
its contributing subtests of math computation (r = .91), math concepts 
(r = .93), and math problem-solving (r = .93). The correlations between 
total achievement and the other achievement subtests (r = .87) were con­
sistently high. Among the remaining achievement subtests, the correl­
ations were fairly uniform and ranged from a low of .53 between spell­
ing and math computation to a high of .77 between spelling and word 
knowledge. 
Fifth grade. The correlations between sex and the measures of 
aptitude (F = .04) and achievement (r = -.02) remained insignificant at 
the fifth grade. Females tended to score higher than males on language 
(£ = .11), and spelling (r = .13) while males tended to score higher 
than females on science (r = -.17) and social studies (r = -.12). Al­
though sex differences were insignificant on reading total (r = -.03) 
and math total (r = -.04), teacher grades for reading (r = .18) and math 
(r = .18) tended to favor females. 
The relationship between SES and school was unchanged from third 
to fifth grade because these variables were constant across grades. 
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School continued to correlate moderately with measures of aptitude 
(r = .24) and achievement (r = .27). The same was true for the relation­
ship between SES and aptitude (r = .34) and achievement (r = .32). The 
correlation between difference score and school (r = -.12) and SES 
(r = -.04) remained insignificant. 
Verbal aptitude correlated moderately high with the nonverbal apti­
tude (r = .69). Total aptitude correlated highly with verbal aptitude 
(r = .90) and nonverbal aptitude (r = .92). The correlations between 
difference score and verbal aptitude (r = .24), and difference score 
and nonverbal aptitude (r = -.54) continued to suggest that difference 
score was affected most by nonverbal aptitude variance. The relationship 
between difference score and total aptitude (r = -.19) was again low. 
The mean correlations between verbal aptitude and the various 
achievement measures remained slightly higher (r = .73) than for non­
verbal aptitude (r = .61). The mean correlations between total aptitude 
and the achievement subtests (r = .72) approximated those for verbal 
aptitude. The correlations between reading grade and verbal aptitude 
(r = .46), nonverbal aptitude (r = .39), total aptitude (r = .45), and 
math grade and verbal aptitude (r = .47), nonverbal aptitude (r = .48), 
total aptitude (r = .52) were lower than the correlations between the 
various aptitude measures and achievement subtests. 
Again, reading total correlated highly with its contributing sub­
tests of word knowledge (r = .95) and reading (r = .94). Math total al­
so correlated highly with its contributing subtests of math computation 
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(r = .92), math concepts (r = .93), and math problem-solving (r = .92). 
The correlations among the various achievement subtests and total achieve­
ment were consistently high and produced a mean correlation of .85. The 
correlations among the remaining achievement subtests remained fairly 
constant and ranged from a low of .54 between word knowledge and math 
computation to a high of .83 between science and social studies. 
The correlation between reading and math grades (r = .62) was moder­
ately high. The mean correlations among achievement subtests and reading 
grades (r = .46) and math grade (r = .51) were moderate. Correlations 
between reading total and reading grade (r = .45) and math total and 
math grade (r = .59) were the most direct comparisons available between 
teacher evaluations and standard achievement test results. 
The correlation results were fairly stable from third to fifth 
grade. Sex correlated low with all variables. School type and SES cor­
related moderately low with aptitude and achievement measures. Verbal 
aptitude correlated higher with achievement measures than nonverbal 
aptitude and total aptitude. Difference score correlated higher with 
nonverbal aptitude than verbal aptitude and total aptitude. The cor­
relations among the various achievement subtests were moderately high 
to high. The correlations among achievement subtests and teacher grades 
at fifth grade were moderate to moderately low. Aptitude measures cor­
related higher with achievement subtests than with teacher grades. 
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Regression Analysis 
At both the third and fifth grades, sex and school were class 
variables. Total aptitude, difference score, and SES were continuous 
variables. Verbal and nonverbal aptitude were not included in the 
regression analysis because the focus on the effect of the discrep­
ancy between verbal and nonverbal on academic achievement. The low 
correlations between total aptitude and difference score at the third 
{£ = -.18) and fifth (r^ = -.19) grades suggests relative independence 
between the two measures of aptitude. 
The results of various regression analyses appear in Tables 13-20. 
The £ values for the main effects of school, SES, total aptitude, and 
difference score are presented by achievement subtest. The amount 
2 
of variance accounted (J^ ) for by the main effects model is also pre­
sented for each achievement subtest. The £ values were based on the 
partial sums of squares criterion which is the sum of squares due to 
adding a variable last in the regression model. For significant main 
effects, the following was always observed: (1) school - Nontitle I 
outperformed Title I, (2) SES - high SES outperformed low SES, (3) 
total aptitude - achievement scores/grades covaried positively with 
total aptitude scores, and (4) difference score - the greater the verbal 
aptitude score relative to the nonverbal aptitude score, the higher 
the achievement score/grade. 
Third grade males. For males at the third grade level (Table 13), 
a significant main effect {£ < .01) was obtained for total aptitude on 
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Table 13. Regression Analysis of Main Effects for Third Grade Males 
Expressed in £-Ratios and Total Variance Accounted for by 
the Main Effects Model 
Main effects* 
Achievement School SES Total Difference R^ 
measure type level aptitude score 
Word Knowledge 14.79* < 1.00 172.88* 43.66* .62 
Reading 8.53* 1.87 116.95* 17.85* .53 
Reading Total 12.37* < 1.00 170.99* 32.89* .61 
Language 5.26 2.61 149.65* 7.49* .58 
Spelling 2.62 3.16 105.59* 25.05* .50 
Math Computation < 1.00 < 1.00 76.40* 2.76 .39 
Math Concepts 25.12* < 1.00 142.12* 12.20* .59 
Math Problem-Solving 2.14 < 1.00 114.60* 10.88* .49 
Math Total 6.73* < 1.00 147.20* 10.61* .56 
Total Achievement 12.67* 1.80 243.17* 29.00* .69 
= 158. 
*£ < .01. 
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Table 14. Mean Third 
in Title I 
Grade Achievement Values 
and Nontitle I Schools 
for Males 
School type 
Achievement 
measure 
Title I 
schools 
Nontitle I 
schools 
Word Knowledge 63.54 71.15 
Reading 58.89 67.05 
Reading Total 60.39 68.47 
Math Concepts 65.83 75.39 
Math Total 69.59 76.53 
Total Achievement 450.66 496.80 
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Table 15. Standard Beta and Standard Error of Beta Values by 
Achievement Measure for Total Aptitude for Third 
Grade Males 
Total aptitude 
Achievement 
measure 
Standard beta 
value 
Standard error 
of beta 
Word Knowledge .7184 .0516 
Reading .6539 .0642 
Reading Total .7172 .0555 
Language .7032 .0482 
Spelling .6388 .0508 
Math Computation .6022 .0587 
Math Concepts .6755 .0526 
Math Problem-Solving .6772 .0598 
Math Total .7107 .0560 
Total Achievement .7702 .2803 
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Table 16. Standard Beta and Standard Error of Beta Values by 
Achievement Measure for Difference Score for Third 
Grade Males 
Difference score 
Achievement 
measure 
Standard beta 
value 
Standard error 
of beta 
Word Knowledge .3413 .0629 
Reading .2415 .0782 
Reading Total .2973 .0676 
Language .1487 .0587 
Spelling .2942 .0619 
Math Concepts .1871 .0641 
Math Problem-Solving .1972 .0851 
Math Total .1804 .0683 
Total Achievement .2514 .3415 
74 
all achievement subtests. Difference score was significant (£ < .01) 
for all subtests except math computation. School was significant 
(£ < .01) for word knowledge, reading, reading total, math concepts, 
math total, and total achievement. In no instance was SES significant. 
The amount of variance accounted for by the main effects model varied 
from a low of 39 percent for math computation to a high of 69 percent 
for total achievement. Significant main effect mean values for school 
appear in Table 14. Standard Beta values for the significant main 
effects of total aptitude and difference score appear in Tables 15 and 
15, respectively. 
Third grade females. Similar results were obtained for females 
at the third grade level (Table 17). Total aptitude was significant 
(£ < .01) for all subtests. Difference score was significant (£ < .01) 
for all subtests except math computation. School was significant 
(£ < .01) for all subtests except reading and reading total. Again, 
SES was not significant for any subtest. The amount of variance 
accounted for by the main effects model varied from a low of 35 percent 
for math computation to a high of 73 percent for total achievement. 
Significant main effect mean values for school appear in Table 18. Stan­
dard Beta values for the significant main effects of total aptitude and 
difference score appear in Tables 19 and 20, respectively. 
Fifth grade males. At the fifth grade level, total aptitude re­
mained significant (£ < .01) for males on all academic measures (see 
Table 21). Difference score was significant (£ < .01) for all subtests 
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Table 17. Regression Analysis of Main Effects for Third Grade Females 
Expressed in ^-Ratios and Total Variance Accounted for by 
the Main Effects Model 
Main effects* 
Achievement School SES Total Difference 
measure type level aptitude score 
Word Knowledge 7.37* 1.32 192.41* 47.11* .63 
Reading 2.16 5.80 185.07* 21.93* .62 
Reading Total 5.58 5.53 253.63* 43.69* .69 
Language 15.46* 1.15 122.11* 9.80* .55 
Spelling 10.49* < 1.00 122.37* 38.52* .54 
Math Computation 6.87* < 1.00 59.28* 2.69 .35 
Math Concepts 8.21* 1.13 132.16* 8.78* .54 
Math Problem-Solving 13.62* < 1.00 106.33* 15.22* .50 
Math Total 11.52* < 1.00 132.82* 11.01* .54 
Total Achievement 20.46* 1.84 295.61* 40.18* .73 
®n = 174. 
*£ < .01.  
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Table 18. Mean Third Grade Achievement Values for Females 
in Title I and Nontitle I Schools 
Achievement 
measure 
School type 
Title I 
schools 
Nontitle I 
schools 
Word Knowledge 
Language 
Spelling 
Math Computation 
Math Concepts 
Math Problem-Solving 
Math Total 
Total Achievement 
64.48 
68.72 
63.55 
64.57 
66.12 
66.85 
69.44 
456.32 
72.78 
78.16 
71.99 
71.34 
73.90 
76.73 
78.23 
514.81 
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Table 19. Standard Beta and Standard Error of Beta Values by 
Achievement Measure for Total Aptitude for Third 
Grade Females 
Achievement 
measure 
Total aptitude 
Standard beta 
value 
Standard error 
of beta 
Word Knowledge .7078 .0468 
Reading .7108 .0518 
Reading Total .7451 .0448 
Language .6284 .0513 
Spelling .6312 .0512 
Math Computation .5246 .0571 
Math Concepts .6576 .0491 
Math Problem-Solving .6124 .0587 
Math Total .6571 .0519 
Total Achievement .7556 .2382 
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Table 20. Standard Beta and Standard Error of Beta Values by 
Achievement Measure for Difference Score for Third 
Grade Females 
Achievement 
measure 
Difference score 
Standard beta 
value 
Standard error 
of beta 
Word Knowledge .3269 .0513 
Reading .2284 .0569 
Reading Total .2887 .0492 
Language .1662 .0563 
Spelling .3306 .0562 
Math Concepts .1582 .0539 
Math Problem-Solving .2163 .0645 
Math Total .1766 .0570 
Total Achievement .2601 .2614 
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except language and the math battery (math computation, math concepts, 
math problem-solving, math total). School was significant (£ < .01) 
only for math concepts. Similarly, SES was significant (£ < .01) for 
language. With respect to reading grade and math grade, total aptitude 
was the only significant main effect (£ < .01) for either measure. The 
amount of variance accounted for by the main effects model ranged from 
a low of 43 percent for spelling to a high of 79 percent for total 
achievement on the achievement test battery. The amount of variance 
accounted for by the main effects model was noticeably lower for reading 
grade (25%) and math grade (35%). Significant main effect mean values 
for school appear in Table 22. Standard Beta values for the significant 
main effects of SES, total aptitude, and difference score appear in 
Tables 23-25, respectively. 
Fifth grade females. Total aptitude was a significant main 
effect {£_ < .01) for all academic measures (see Table 26). Difference 
score was significant (£ < .01) for all but the math subtests (math 
computation, math concepts, math problem-solving, math total). School 
was significant (2 < .01) for math concepts, math total, and total 
achievement. In no instance was SES significant for the achievement 
subtests. For reading grade, the school and total aptitude main 
effects were significant (jo < .01). Total aptitude was the only sig­
nificant main effect (2 , .01) for math grade. 
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Table 21. Regression Analysis of Main Effects for Fifth Grade Males 
Expressed in £-Ratios and Total Variance Accounted for by 
the Main Effects Model 
Main effects* 
Achievement School SES Total Difference R^ 
measure type level aptitude score 
Word Knowledge < 1.00 1.78 207.18* 37.55* .65 
Reading 3.50 5.86 215.49* 13.64* .67 
Reading Total 3.47 5.40 274.05* 31.63* .72 
Language 3.45 7.33* 162.70* 4.04 .61 
Spelling < 1.00 3.34 81.22* 6.71* .43 
Math Computation 1.75 5.05 121.64* < 1.00 .54 
Math Concepts 7.01* < 1.00 178.33* < 1.00 .62 
Math Problem-Solving 2.20 2.22 135.40* 1.63 .56 
Math Total 4.95 5.41 217.13* < 1.00 .68 
Science 6.45 1.64 158.83* 20.12* .60 
Social Studies 1.17 5.83 238.26* 23.35* .68 
Total Achievement 6.14 8.24* 411.36* 12.72* .79 
Reading Grade^ 4.47 < 1.00 13.34* 2.53 .25 
Math Grade^ 5.93 < 1.00 22.26* < 1.00 .35 
= 158 for Word Knowledge - Total Achievement. 
*£ < .01.  
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Table 22. Mean Fifth Grade Achievement Values for Males 
in Title I and Nontitle I Schools 
School type 
Achievement Title I Nontitle I 
measure schools schools 
Math Concepts 82.37 91.53 
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Table 23. Standard Beta and Standard Error of Beta Values by 
Achievement Measure for Socioeconomic Status for 
Fifth Grade Males 
SES level 
Achievement Standard beta Standard error 
measure value of beta 
Language .1467 .2741 
Total Achievement .1153 1.5782 
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Table 24. Standard Beta and Standard Error of Beta Values by 
Achievement Measure for Total Aptitude for Fifth 
Grade Males 
Achievement 
measure 
Total aptitude 
Standard beta 
value 
Standard er 
of beta 
Word Knowledge .7544 .0485 
Reading .7467 .0444 
Reading Total .7789 .0427 
Language .6986 .0448 
Spelling .6016 .0620 
Math Computation .6565 .0523 
Math Concepts .7244 .0577 
Math Problem-Solving .6777 .0510 
Math Total .7362 .0430 
Science .7027 .0421 
Social Studies .7671 .0399 
Total Achievement .8228 .2745 
Reading Grade .3963 .3848 
Math Grade .4748 .3820 
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Table 25. Standard Beta and Standard Error of Beta Values by 
Achievement Measure for Difference Score for Fifth 
Grade Males 
Achievement 
measure 
Difference score 
Standard beta 
value 
Standard error 
of beta 
Word Knowledge .2983 .0550 
Reading .1745 .0503 
Reading Total .2458 .0485 
Spelling .1506 .0703 
Science .2323 .0478 
Social Studies .2231 .0453 
Total Achievement .1344 .3113 
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The amount of variance accounted for by the main effects model 
ranged from a low of 46 percent on math computation to a high of 71 
percent on total achievement for the achievement test battery. The 
amount of variance accounted for by the main effects model for reading 
grades (36%) and math grades (28%) was noticeably less than for the 
achievement test battery. Significant main effect mean values for 
school appear in Table 27. Standard Beta values for the significant 
main effects of total aptitude and difference score appear in Tables 
28 and 29, respectively. 
Third and fifth grade comparisons. The impact of verbal apti­
tude on the math battery virtually disappeared for both males and 
females from third to fifth grade. At the third grade, only math compu­
tation was unaffected by verbal-nonverbal differences. By fifth grade, 
however, difference score was nonsignificant on all math subtests. 
The effects of school were markedly less significant for males and 
females at the fifth grade in comparison to the third grade. The effect 
of school decreased more, however, for males than females. The effect 
of SES became slightly more significant for males at fifth grade. For 
girls, SES remained insignificant at fifth grade. While school was 
significant for both males and females at the third grade, a comparison 
between sexes on total achievement at fifth grade showed the school 
effect gave way to an SES effect for males. For females, the school 
effect was significant at the fifth grade on total achievement but had 
less of an effect on the other subtests. School was a significant main 
effect for reading grade for females but not for males. With respect 
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Table 26. Regression Analysis of Main Effects for Fifth Grade Females 
Expressed in £-Ratios and Total Variance Accounted for by 
the Main Effects Model 
Main effects^ 
2 Achievement School SES Total Difference ^ 
measure type level aptitude score 
Word Knowledge 2. 28 1. 00 177. 69* 52. 50* .58 
Reading 4. 71 1. 00 119. 65* 32. 07* .50 
Reading Total 4. 85 1. 00 193. 29* 57. 97* .61 
Language 5. 61 1. 00 208. 38* 21. 96* .61 
Spelling 11. 40 1 .00 90. 03* 25. 42* .47 
Math Computation 5, 18 1 .00 100. 62* < 1. 00 .46 
Math Concepts 8 .99* 1 .00 154. 11* 5 18 .55 
Math Problem-Solving 3 .06 1 .00 155 .77* 1 .49 .54 
Math Total 8 .17* 1 .00 182 .46* 2 .93 .59 
Science 5 .56 1 .00 112 .14* 28 .64* .49 
Social Studies 1 .26 1 .00 146 .87* 38 .58* .54 
Total Achievement 11 .87* 1 .00 311 .92* 39 .73* .71 
Reading Grade^ 7 .47* 5 .68 23 .40* 2 .17 .36 
Math Grade^ 2 .25 2 .28 16 .70* < 1 .00 .28 
= 174 for Word Knowledge - Total Achievement. 
*£ < .01. 
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Table 27. Mean Fifth Grade Achievement Values for Females 
in Title I and Nontitle I Schools 
School type 
Achievement Title I Nontitle I 
measure schools schools 
Math Concepts 81. ,29 88. ,65 
Math Total 86. ,70 92. ,88 
Total Achievement 733. ,37 782, .34 
Reading Grade 199. .17 230, .66 
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Table 28. Standard Beta and Standard Error of Beta Values by 
Achievement Measure for Difference Score for Fifth 
Grade Females 
Achievement 
measure 
Difference score 
Standard score 
value 
Standard error 
of beta 
Word Knowledge .3752 .0544 
Reading .3209 .0572 
Reading Total .3805 .0514 
Language .2328 .0488 
Spelling .2931 .0707 
Science .3057 .0384 
Social Studies .3379 .0462 
Total Achievement .2709 .3190 
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Table 29. Standard Beta and Standard Error of Beta Values by 
Achievement Measure for Total Aptitude for Fifth 
Grade Females 
Total aptitude 
Achievement 
measure 
Standard score 
value 
Standard error 
of beta 
Word Knowledge .7451 .0545 
Reading .6690 .0573 
Reading Total .7498 .0515 
Language .7738 .0490 
Spelling .5953 .0709 
Math Computation .6385 .0580 
Math Concepts .7178 .0588 
Math Problem-Solving .7300 .0508 
Math Total .7449 .0469 
Science .5527 .0385 
Social Studies .7115 .0463 
Total Achievement .8191 .3198 
Reading Grade .5860 .4405 
Math Grade .5259 .4378 
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to reading grade and math grade, the amount of variance accounted for 
by the main effects model was virtually opposite for males (reading 
grade = 25%, math grade = 35%) and females (reading grade = 36%, math 
grade = 28%). 
Total aptitude was a significant main effect on each achievement 
measure for males and females at both third and fifth grades. Differ­
ence score was significant for males and females at third grade on all 
subtests except math computation. By fifth grade, difference score 
failed to be significant on all math subtests. Socioeconomic status 
was not significant for either sex on any achievement subtest at third 
grade. At fifth grade, SES was significant on only two subtests for 
males and continued to be nonsignificant for females. School type was 
more significant for both sexes at third grade than fifth grade. At 
both grade levels, however, school type was more significant for females 
than males. Total aptitude was significant for reading and math grades 
for both sexes. School type was significant for reading grades for fe­
males. No other significant main effects occurred for either sex on 
teacher grades. 
Analysis of Variance 
The data were analyzed using a 2 (school type) x 2 (SES level) x 
3 (total aptitude) x 3 (difference score) factorial design. Schools 
were dichotomized as "Title I" schools and "Nontitle I" schools de­
pending on whether the school qualified for Title I federal assistance. 
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Socioeconomic status level was dichotomized on the basis of the mean 
SES index of 4.97 to form approximately equal sized groups. Students 
with an SES index of 0 through 4 were classified as "low SES". Students 
with an SES index of 5 through 9 were classified as "high SES". Total 
aptitude scores and difference scores were trichotomized on the basis 
of their respective means and standard deviations to form approximately 
equal sized groups. The means and standard deviations used at the third 
grade to trichotomize subjects were 106.43 (mean) and 12.96 (standard 
deviation) for a total aptitude, and -4.78 (mean) and 10.63 (standard 
deviation) for difference score. At the fifth grade level, the means 
and standard deviations used to trichotomize subjects were 107.88 (mean) 
and 12.20 (standard deviation) for total aptitude, and -9.18 (mean) and 
10.61 (standard deviation) for difference score. Third grade total 
aptitude groupings consisted of "low" (scores of 100 or below), "middle" 
(scores of 101 through 112), and "high" (scores of 113 or above). Third 
grade difference score groupings consisted of "high nonverbal" (nonverbal 
aptitude 10 or more points higher than verbal aptitude), "equal ability" 
(nonverbal aptitude 9 to 0 points higher than verbal aptitude), and "high 
verbal" (verbal aptitude 1 or more points higher than nonverbal apti­
tude). Fifth grade total aptitude groupings consisted of "low" (scores 
of 102 or below), "middle" (scores of 103 through 113), and "high" 
scores of 114 or above). Fifth grade difference score groupings con­
sisted of high nonverbal" (nonverbal aptitude 14 or more points higher 
than verbal aptitude), "equal ability" (nonverbal aptitude 13 to 5 points 
92 
higher than verbal aptitude), and "high verbal" (nonverbal aptitude 4 
or less points higher than verbal aptitude, or verbal aptitude higher 
than nonverbal). 
Third grade males. The analysis of variance (ANOVA) results 
(expressed in £ values) for third grade males are presented in Tables 
30 and 31. The main effects for school, SES, and total aptitude were 
significant for all measures of academic achievement. Significant 
interaction effects resulted for SES x difference score for the achieve­
ment subtests of word knowledge, reading, and reading total. The inter­
action between total aptitude and difference score was significant for 
word knowledge, reading, reading total, spelling, and total achievement. 
School x SES x total aptitude was significant for word knowledge, and 
total achievement. 
Tables 32 and 33 show the mean values for the significant main 
effects of school and SES respectively. For all academic achievement 
subtests, Nontitle I males significant outperformed Title I males 
(2 < .01). High SES males also significantly outperformed low SES 
males (£ < .01) on all academic achievement subtests. 
The means for the total aptitude main effect appear in Table 34. 
All possible comparisons between low, middle, and high total aptitude 
groups were significantly different (£ < .01) for all academic achieve­
ment subtests. 
Significant interaction effects between SES x difference score 
appear in Figures 1 through 3 for word knowledge, reading, and reading 
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Table 30. £-Ratios for ANOVA Main and Interaction Effects by Achievement 
Measure for Third Grade Males 
Achievement measure 
ANOVA Degrees Word Readi ng Reading Language Spelling 
source of knowledge total 
(n )  freedom (158) (158) (158) (158) (158) 
School (SCH) 1 30.66* 26.59* 31.41* 20.88* 12.53* 
Socioeconomic 1 23.50* 36.90* 34.76* 36.58* 27.77* 
Status (SES) 
Total Aptitude (TIQ) 2 71.48* 58.28* 72.91* 51.13* 51.96 
Difference Score (D) 2 1.27 < 1.00 < 1.00 2.02 < 1.00 
SCH X SES 1 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 
SCH X TIQ 2 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 
SCH X D 2 1.98 < 1.00 1.46 < 1.00 1.43 
SES X TIQ 2 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 
SES X D 2 5.22* 8.61* 8.73* 1.47 1.37 
TIQ X D 4 5.79* 5.56* 6.54* 1.23 3.59* 
SCH X SES X TIQ 2 5.20* 3.03 4.38 2.99 2.48 
SCH X SES X 0 2 1.47 i.7i 1.33 3.62 2.57 
SCH X TIQ X D 4 1.49 1.22 1.86 2.18 < 1.00 
SES X TIQ X D 4 < 1.00 < 1.00 < 1.00 < 1.00 1.13 
SCH X SES X TIQ x D 4 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 
*£ < .01. 
94 
Table 31. JF-Ratios for ANOVA Main and Interaction Effects by Achievement 
Measure for Third Grade Males 
Achievement measure 
Math 
ANOVA 
source 
( N )  
Degrees 
of 
freedom 
Computa­
tion 
(158) 
Concepts 
(158) 
Problem-
solving 
(158) 
Total 
(158) 
Total 
achieve­
ment 
(158) 
School (SCH) 1 7.42* 45.61* 10.56* 20.17* 34.69* 
Socioeconomic 
Status (SES) 
1 19.60* 28.71* 23.69* 28.33* 48.31* 
Total Aptitude (TIQ) 2 35.88* 62.19* 45.32* 56.42* 93.29* 
Difference Score (D) 2 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 
SCH X  SES 1 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 
SCH X  TIQ 2 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 
SCH X  D 2 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 
SES X  TIQ 2 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 
SES X  D 2 < 1.00 3.92 < 1.00 1.01 3.86 
TIQ X  D 4 < 1.00 2.03 1.61 1.27 3.69* 
SCH X  SES A TIQ 2 2.67 4.07 1.98 3.23 4.98* 
SCH X  SES X  D 2 2.82 < 1.00 3.10 2.26 3.67 
SCH X  TIQ X  D 4 1.58 1.61 1.11 1.07 1.60 
SES X  TIQ X  D 4 1.30 < 1.00 < 1.00 < 1.00 < 1.00 
SCH X  SES X  TIQ X  D 4 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 
*£ < .01. 
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Table 32. Mean Third Grade Achievement Values for Males in 
Title I and Nontltle I Schools 
School type 
Achievement 
measure 
(p.) 
Title I 
(92) 
Nontitle I 
(66) 
Word Knowledge 63.54 71.15 
Reading 58.89 67.05 
Reading Total 60.39 68.47 
Language 68.20 74.23 
Spelling 62.24 66.85 
Math Computation 64.79 68.88 
Math Concepts 65.83 75.39 
Math Problem-Solving 57.17 73.26 
Math Total 69.59 76.53 
Total Achievement 450.66 496.80 
Note. All pair-wise comparisons between Title I and 
Nontitle I schools were significant (£ < .01). 
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Table 33. Mean Third Grade Achievement Values for Males at 
Two Levels of Socioeconomic Status 
SES level 
Achievement 
measure 
(n) 
Low 
(81) 
High 
(77) 
Word Knowledge 63. 52 70. 09 
Readi ng 57. 68 67. 16 
Reading Total 59, 68 68. 06 
Language 66. ,88 74. 75 
Spelling 60. ,86 67. 64 
Math Computation 63, ,31 69. 86 
Math Concepts 66, .17 73. ,66 
Math Problem-Solving 65, .33 74. ,32 
Math Total 68, .53 76. 65 
Total Achievement 443 .75 497. 48 
Note. All pair-wise comparisons between low and high 
SES levels were significant (£ < .01). 
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Table 34. Mean Third Grade Achievement Values for Males 
at Three Levels of Total Aptitude 
Achievement 
measure 
Total aptitude 
Low Middle High 
Tukey's HSD critical 
difference (2 < .01) 
i l )  (57) (51) (50) 
Word Knowledge 57.30 67.16 77.02 4.94 
Reading 52.86 62.00 73.36 5.69 
Reading Total 53.89 63.98 74.80 5.18 
Language 62.49 71.39 79.40 4.74 
Spelling 56.53 64.57 72.46 4.68 
Math Computation 59.93 65.43 75.08 5.39 
Math Concepts 60.74 70.29 79.70 5.0? 
Math Problem-
solving 
59.23 70.80 80.56 6.73 
Math Total 63.14 72.76 82.86 5.56 
Total Achievement 409.07 471.65 537.58 28.15 
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total, respectively. Regardless of the type of difference score group 
(high nonverbal, equal ability, high verbal), high SES males outperformed 
low SES males on all three achievement subtests. Tukey's HSD critical 
difference scores (£ .01, 122) were: 8.18 for word knowledge, 9.41 for 
reading, and 11.19 for reading total. A significant difference 
(£ < .01) occurred between the low and high SES equal ability groups 
on all three achievement subtests. Additionally, a consistent mirror-
image effect occurred between low and high SES groups with the three 
conditions of difference scores. For high SES, the equal ability group 
outperformed the high nonverbal and high verbal groups. For low SES, 
the converse was true. 
Significant interaction effects between total aptitude x difference 
score appear in Figures 4 through 8 for word knowledge, reading, reading 
total, spelling, and total achievement, respectively. In all instances, 
increase in total aptitude scores had a positive effect on achievement 
subtests scores. Tukey's HDS critical difference scores (£ .01, 122) 
were: 11.15 for word knowledge, 12.87 for reading, 11.74 for reading 
total, and 63.78 for total achievement. A comparison of difference 
score types at each level of total aptitude revealed no significant 
differences for any achievement subtest. 
For word knowledge (Figure 4), reading (Figure 5), reading total 
(Figure 6), and total achievement (Figure 8), a consistent pattern 
emerged. At low total aptitude, high verbal males outperformed equal 
ability males. Among high total aptitude males, however, equal ability 
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Figure 1. Third grade male mean standard scores for Word Knowledge 
from the interaction between SES x difference score. 
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Figure 2. Third grade male mean standard scores for Reading 
from the interaction between SES x difference score. 
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Figure 3. Third grade male mean standard scores for Reading Total 
from the interaction between SES x difference score. 
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Figure 4. Third grade male mean standard scores for Word Knowledge 
from the interaction between total aptitude x difference 
score. 
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Figure 5. Third grade male mean standard scores for Reading 
from the interaction between total aptitude x difference 
score. 
104 
TOTAL APTITUDE 
L M H 
o 
LU O 
HV 57.72 
(25) 
70.30 
(10) 
73.55 
(11) (in) 
z LLJ 
og LLJ 
Lu 
Ll_ 
EA 52.05 
(21) 
63.16 
(19) 
80.59 
(17) (n) 
a HNY 48.73 
(11) 
61.82 
(22) 
70.95 
(22) (n) 
82 
80 
78 
76 
74 
72 
70 
68 
66 
64 
62 
60 
58 
56 
54 
52 
50 
48 
46 
High Verbal 
Equal Ability 
High Nonverbal 
I 
Low Middle 
TOTAL APTITUDE 
High 
Figure 6. Third grade male mean standard scores for Reading Total 
from the Interaction between total aptitude x difference 
score. 
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Figure 7. Third grade male mean standard scores for Spelling 
from the interaction between total aptitude x difference 
score. 
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Figure 8. Third grade male mean standard scores for Total Achieve­
ment from the interaction between total aptitude x dif­
ference score. 
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males outperformed high verbal males. For the three conditions of dif­
ference scores (high nonverbal, equal ability, high verbal), increasing 
total aptitude had a positive effect in terms of achievement scores. For 
high verbal groups (and less dramatically for high nonverbal groups), 
greater gains in achievement scores were registered between low total 
aptitude and middle total aptitude than between middle total aptitude 
and high total aptitude. The converse was true for equal ability groups. 
The interaction between difference score x total aptitude was more 
ambiguous for the spelling subtest (Figure 7). For the equal ability 
groups and high nonverbal groups, the effects of increased total apti­
tude produced nearly linear increases in spelling performance. For the 
high verbal groups, however, the effects of increased total aptitude was 
greatest between the low and middle total aptitude conditions. 
The interaction effects for school x SES x total aptitude appear in 
Figures 9 and 10 for word knowledge and total achievement respectively. 
Tukey's HSD critical difference scores (£ .01, 122) were: 13.97 for word 
knowledge, and 78.84 for total aptitude. A comparison of SES level at 
each level of total aptitude within school type revealed no significant 
differences for either achievement measure. 
For word knowledge (Figure 9), males at the middle total aptitude 
level performed relatively better in Nontitle I schools than in Title I 
schools irrespective of SES level. With respect to SES level, however, 
high SES males outperformed low SES males in Title I schools at the 
middle level of total aptitude. In Nontitle I schools the converse was 
true. 
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Figure 9. Third grade male mean standard scores for Word Knowledge from the 
interaction among school x SES x total aptitude. 
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Figure 10. Third grade male mean standard scores for Total Achievement 
from the Interaction among school x SES x total aptitude. 
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For total aptitude (Figure 10), males at the middle total aptitude 
level also performed relatively better in Nontitle I schools than in 
Title I schools irrespective of SES level. Relative to Title I schools, 
the performance of low and high SES males was nearly equal at the middle 
total aptitude level. At the high total aptitude level, high SES males 
performed noticeably better than low SES males when Nontitle I schools 
were compared to Title I schools. 
Third grade females. The ANOVA results (expressed in F^ values) 
for third grade females are presented in Tables 35 and 36. The main 
effects for school, SES, and total aptitude were significant for all 
measures of academic achievement. Significant interaction effects re­
sulted for school X difference score for the achievement subtests of 
word knowledge, reading, reading total, math computation, math concepts, 
math total, and total achievement. The interaction between total apti­
tude X difference score was significant for all achievement subtests 
except language. School x SES x total aptitude was significant for 
reading, reading total, and total achievement. 
Tables 37 and 38 show the mean values for the significant main 
effects of school and SES, respectively. For all achievement subtests, 
Nontitle I females significantly outperformed Title I females (£ < .01) 
as did high SES females relative to low SES females (£ < .01). 
The means for the total aptitude main effect appear in Table 39. 
All possible comparisons between low, middle, and high total aptitude 
groups were significantly different {£ < .01) for all academic achieve­
ment subtests. 
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Table 35. ^-Ratios for ANOVA Main and Interaction Effects by Achievement 
Measure for Third Grade Females 
Achievement measure 
ANOVA Degrees 
source of 
(ji) freedom 
Word 
knowledge 
(174) 
Readi ng 
(174) 
Reading 
total 
(174) 
Language Spelling 
(174) (174) 
School (SCH) 1 42.86* 34. 96* 48. 81* 47.09* 39.73* 
Soci oeconomi c 1 17.82* 32. 61* 32. 28* 14.87* 9.35* 
Status (SES) 
Total Aptitude (TIQ) 2 64.38* 87. 04* 93. 18* 46.53* 44.25* 
Difference Score (D) 2 3.56 < 1. .00 1. 41 < 1.00 4.39 
SCH X SES 1 < 1.00 < 1. .00 < 1. ,00 < 1.00 < 1.00 
SCH X TIQ 2 < 1.00 < 1. .00 < 1. .00 < 1.00 < 1.00 
SCH X D 2 5.58* 7. .71* 7. .45* 1.39 1.26 
SES X TIQ 2 < 1.00 < 1. .00 < 1, .00 < 1.00 < 1.00 
SES X D 2 1.33 1. .49 1, .33 < 1.00 2.57 
TIQ X D 4 11.17* 6, .78* 10, .51* 3.02 7.58* 
SCH X SES X TIQ 2 4.54 5, .18* 5, .69= 3.64 2.45 
SCH X SES X D 2 3.02 3 .07 3 .06 1.97 1.81 
SCH X TIQ X D 4 < 1.00 < 1 .00 < 1 .00 < 1.00 < 1.00 
SES X TIQ X D 4 < 1.00 < 1 .00 < 1 .00 < 1.00 < 1.00 
SCH X SES X TIQ X D 4 < 1.00 < 1 .00 < 1 .00 < 1.00 1.04 
*2 < .01. 
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Table 36. F^Ratios for ANOVA Main and Interaction Effects by Achievement 
Measure for Third Grade Females 
Achievement measure 
Math 
Total 
ANOVA Degrees Computa- Concepts Problem- Total achieve-
source of tion solving ment 
(n) freedom (174) (174) (174) (174) (174) 
School (SCH) 1 23.61* 39.90* 45.40* 45.18* 77.30* 
Socioeconomic 
Status (SES) 
1 8.35* 19.53* 8.92* 14.87* 29.62* 
Total Aptitude (TIQ) 2 29.46* 60.82* 50.32* 60.02* 104.12* 
Difference Score (D) 2 < 1.00 < 1.00 2.08 < 1.00 1.06 
SCH X SES 1 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 
SCH X TIQ 2 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 
SCH X D 2 7.24* 7.28* 4.40 8.30* 8.06* 
SES X TIQ 2 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 
SES X D 2 < 1.00 < 1.00 1.57 < 1.00 1.60 
TIQ X D 4 4.10* 6.18* 6.85* 7.58* 11.60* 
SCH X SES X TIQ 2 1.87 3.46 2.52 3.40 5.53* 
SCH X SES X D 2 2.63 1.06 3.09 2.87 3.91 
SCH X TIQ X D 4 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 
SES X TIQ X D 4 < 1.00 1.12 < 1.00 < 1.00 < 1.00 
SCH X SES X TIQ X D 4 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 
*p < .01. 
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Table 37. Mean Third Grade Achievement Values for Females in 
Title I and Nontitle I Schools 
School type 
Achievement 
measure 
(n) 
Title I 
(94) 
Nontitle I 
(80) 
Word Knowledge 64.48 72.78 
Reading 62.02 69.88 
Reading Total 62.26 70.84 
Language 68.72 78.16 
Spelling 63.55 71.99 
Math Computation 64.57 71.34 
Math Concepts 66.12 73.95 
Math Problem-Solving 66.85 76.73 
Math Total 69.44 78.23 
Total Achievement 456.32 514.81 
Note. All pair-wise comparisons between Title I and 
Nontitle I schools were significant (£ < .01). 
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Table 38. Mean Third Grade Achievement Values for Females at 
Two Levels of Socioeconomic Status 
SES level 
Achi evement Low High 
measure 
w (91) (83) 
Word Knowledge 65.75 71.08 
Reading 62.02 69.59 
Reading Total 62.88 69.84 
Language 70.54 75.83 
Spelling 65.48 69.57 
Math Computation 65.77 69.78 
Math Concepts 67.11 72.58 
Math Problem-Solving 69.51 73.67 
Math Total 71.08 76.11 
Total Achievement 465.98 502.11 
Note. All pair-wise comparisons between low and high 
SES levels were significant (£ < .01). 
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Table 39. Mean Third Grade Achievement Values for Females 
at Three Levels of Total Aptitude 
Achievement 
measure 
(n) 
Total aptitude 
Low Middle High 
(57) (57) (60) 
Tukey's HSD critical 
difference (£ < .01) 
Word Knowledge 60.07 66.93 77.40 4.60 
Reading 56.74 62.28 77.27 4.82 
Reading Total 57.19 63.70 77.13 4.45 
Language 64.60 73.47 80.72 4.99 
Spel1i ng 60.37 66.02 75.48 4.85 
Math Computation 60.67 68.49 73.58 5.05 
Math Concepts 61.63 68.88 78.20 4.50 
Math Problem-
solving 
61.91 72.07 79.75 5.31 
Math Total 64.40 73.77 81.82 4.75 
Total Achievement 425.98 478.14 542.40 24.13 
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Significant interaction effects between school x difference score 
appear in Figures 11 through 17 for word knowledge, reading, reading 
total, math computation, math concepts, math total, and total achieve­
ment, respectively. In all instances, third grade females from Nontitle 
I schools outperformed Title I females irrespective of type of difference 
score. When type of difference score was considered, another consistent 
pattern emerged. In Nontitle I schools, the high nonverbal group out­
performed the equal ability group which, in turn, outperformed the high 
verbal group. In Title I schools, the converse was true. Tukey's HSD 
critical difference scores {£ .01, 140) were: 7.72 for word knowledge, 
8.09 for reading, 7.48 for reading total, 8.48 for math computation, 
7.55 for math concepts, 7.96 for math total, and 40.52 for total achieve­
ment. 
Significant differences (£ < .01) existed between females in Non-
title I and Title I schools in both the high nonverbal and equal ability 
conditions for word knowledge (Figure 11), reading (Figure 12), reading 
total (Figure 13), math concepts (Figure 15), and total achievement 
(Figure 17). For math computation (Figure 14), and math total (Figure 
16), significant differences occurred between the females in Nontitle I 
and Title I schools under the high nonverbal condition alone. 
Significant interaction effects between total aptitude x difference 
score appear in Figures 18 through 26 for word knowledge, reading, read­
ing total, spelling, math computation, math concepts, math problem-
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Figure 11. Third grade female mean standard scores for Word 
Knowledge from the interaction between school x 
difference score. 
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Figure 12. Third grade female mean standard scores for Reading 
from the interaction between school x difference 
score. 
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Figure 13. Third grade female mean standard scores for Reading 
Total from the interaction between school x difference 
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Figure 14. Third grade female mean standard scores for Math 
Computation from the interaction between school 
X difference score. 
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Figure 15. Third grade female mean standard scores for Math 
Concepts from the interaction between school 
X difference score. 
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Figure 16. Third grade female mean standard scores for Math 
Total from the interaction between school 
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solving, math total, and total achievement, respectively. In all in­
stances, increasing total aptitude had a positive effect on achieve­
ment subtests scores. Tukey's HSD critical difference scores (£ .01, 
144) were: 10.52 for word knowledge, 11.03 for reading, 10.20 for 
reading total, 11.11 for spelling, 11.56 for math computation, 10.30 
for math concepts, 12.17 for math problem-solving, 10.86 for math 
total, and 55.25 for total achievement. 
High nonverbal females performed significantly worse (£ < .01) than 
equal ability and high verbal females at both the low and middle levels 
of total aptitude in the areas of word knowledge (Figure 18), and math 
problem-solving (Figure 24). For math concepts (Figure 23), and math 
total (Figure 25), high nonverbal females performed significantly worse 
(£ < .01) than equal ability and high verbal females at the low level of 
total aptitude. For reading total (Figure 20), high nonverbal females 
performed significantly worse (£ < .01) than high verbal females at the 
low level of total aptitude and significantly worse (£ < .01) than both 
equal ability and high verbal females at the middle level of total apti­
tude. For total achievement (Figure 26), high nonverbal females per­
formed significantly worse (£ < .01) than equal ability and high verbal 
females at the low level of total aptitude and significantly worse (£ < 
.01) than high verbal females at the middle level of total aptitude. 
The only significant comparison for spelling (Figure 21) showed high 
nonverbal females performed significantly worse (£ < .01) than high 
verbal females at the low level of total aptitude. No significant 
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comparisons at the p < .01 level existed for math computation (Figure 22) 
although high nonverbal females performed noticeable worse than their 
equal ability and high verbal counterparts at the low level of total 
aptitude. 
By way of further examination, equal ability and high verbal females 
switched ordinal positions from the low to high total aptitude conditions 
on the achievement subtests of word knowledge (Figure 18), math computa­
tion (Figure 22), math concepts (Figure 23), and math total (Figure 25). 
Although high nonverbal females assumed the lowest ordinal position 
relative to equal ability and high verbal females at the low and middle 
levels of total aptitude, the high nonverbal females moved to the high­
est ordinal position at the high total aptitude level on math concepts 
(Figure 23), and exceeded the average ability females at the high apti­
tude level on the subtests of math computation (Figure 22), and math 
total (Figure 25). 
The interaction effects of school x SES x total aptitude for the 
achievement subtests of reading, reading total, and total achievement, 
appear in Figures 27 through 29, respectively. For each achievement 
measure, increased total aptitude resulted in higher mean achievement 
scores for both SES groups. Tukey's critical difference scores (£ .01, 
140) were: 12.92 for reading, 12.41 for reading total, and 57.84 for 
total achievement. A comparison of SES levels at each level of total 
aptitude within school type revealed no significant differences for 
reading (Figure 27), reading total (Figure 28), or total achievement 
(Figure 29). 
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Figure 18. Third grade female mean standard scores for Word 
Knowledge from the interaction between total 
aptitude x difference score. 
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Figure 19. Third grade female mean standard scores for Reading 
from the interaction between total aptitude x dif­
ference score. 
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Figure 20. Third grade female mean standard scores for Reading Total 
from the interaction between total aptitude x difference 
score. 
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Figure 21. Third grade female mean standard scores for Spelling 
from the interaction between total aptitude x difference 
score. 
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Figure 22. Third grade female mean standard scores for Math 
Computation from the interaction between total 
aptitude x difference score. 
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Figure 23. Third grade female mean standard scores for Math 
Concepts from the interaction between total 
aptitude x difference score. 
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Figure 24. Third grade female mean standard scores for Math 
Problem-Solving from the interaction between total 
aptitude x difference score. 
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Figure 25. Third grade female mean standard scores for Math 
Total from the interaction between total aptitude 
X difference score. 
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Figure 26. Third grade female mean standard scores for Total 
Achievement from the interaction between total 
aptitude x difference score. 
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Figure 27. Third grade female mean standard scores for Reading from 
the interaction among school x SES x total aptitude. 
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Figure 28. Third grade female mean standard scores for Reading Total 
from the interaction among school x SES x total aptitude. 
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Figure 29. Third grade female mean standard scores for Total Achievement 
from the interaction among school x SES x total aptitude. 
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For reading (Figure 27) and reading total (Figure 28), similar 
patterns emerged. In Title I schools, high SES females outperformed 
low SES females at all three levels of total aptitude. In Nontitle I 
schools, however, low SES females outperformed high SES females at the 
low total aptitude level while high SES females outperformed low SES 
females at the high total aptitude level. The two SES groups performed 
equally (or relatively equally) at the middle total aptitude level. 
In the case of total achievement (Figure 29), the nature of the 
school X SES X total aptitude interaction was ambiguous. In both Title 
I and Nontitle I schools, low SES females outperformed high SES females 
at the low total aptitude level. This ordinal position changed at the 
high total aptitude level for both Title I and Nontitle I schools. At 
the middle total aptitude level, low and high SES females performed 
equally in Nontitle I schools. In Title I schools, however, high SES 
females outperformed low SES females. 
Fifth grade males. The ANOVA results (expressed in F_ values) 
for fifth grade boys are presented in Tables 40, 41 and 42. The main 
effects for school and total aptitude were significant for all measures 
of academic achievement. The main effect for SES was significant for 
all achievement measures except reading grade and math grade. The main 
effect for difference score was significant for the achievement subtests 
of math concepts and math total. The interaction effect of school x 
SES X total aptitude was significant for reading, reading total, math 
concepts, math problem-solving, math total, and total achievement. 
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Table 40. £-Ratios for ANOVA Main and Interaction Effects by Achievement 
Measure for Fifth Grade Males 
Achievement measure 
ANOVA Degrees 
source of 
(2) freedom 
Word 
knowledge 
(158) 
Reading 
(158) 
Reading 
total 
(158) 
Language Spelling 
(158) (158) 
School (SCH) 1 17. 80* 31.15* 32.90* 27.45* 9.43* 
Socioeconomic 1 34. 22* 54.90* 58.42* 39.10* 28.14* 
Status (SES) 
Total Aptitude (TIQ) 2 82. 75* 99.51* 113.40* 75.43 47.64* 
Difference Score (D) 2 3. 31 < 1.00 1.59 1.17 < 1.00 
SCH X SES 1 < 1. ,00 < 1.00 < 1.00 < 1.00 2.08 
SCH X TIQ 2 < 1. ,00 < 1.00 < 1.00 < 1.00 < 1.00 
SCH X D 2 1. .61 1.08 1.93 < 1.00 1.88 
SES X TIQ 2 < 1, .00 < 1.00 < 1.00 < 1.00 < 1.00 
SES X D 2 3, .29 2.20 3.47 < 1.00 1.54 
TIQ X D 4 2, .18 2.20 2.38 < 1.00 1.46 
SCH X SES X TIQ 2 4 .19 5.83* 6.26* 2.98 < 1.00 
SCH X SES X D 2 < 1 .00 < 1.00 < 1.00 1.63 1.38 
SCH X TIQ X D 4 1 .37 2.33 2.83 2.14 1.69 
SES X TIQ X D 4 < 1 .00 < 1.00 < 1.00 < 1.00 < 1.00 
SCH X SES X TIQ X D 4 < 1 .00 < 1.00 < 1.00 < 1.00 < 1.00 
*2 < .01. 
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Table 41. F-ratios for ANOVA Main and Interaction Effects by Achievement 
Measure for Fifth Grade Males 
Achievement measure 
ANOVA Degrees Math 
source of Computation Concepts Problem-solving Total 
(H) freedom (158) (158) (158) (158) 
School (SCH) 1 21.09* 34.04* 22.68* 37.02* 
Soci oeconomi c 
Status (SES) 
1 31.16* 29.99* 28.62* 42.26* 
Total Aptitude (TIQ) 2 64.64* 82.07* 75.35* 101.54* 
Difference Score (D) 2 4.00 5.32* 3.34 6.20* 
SCH X SES 1 < 1.00 < 1.00 < 1.00 < 1.00 
SCH X TIQ 2 < 1.00 < 1.00 < 1.00 < 1.00 
SCH X D 2 2.88 1.16 1.28 2.28 
SES X TIQ 2 < 1.00 < 1.00 < 1.00 < 1.00 
SES X D 2 2.43 1.52 < 1.00 1.65 
TIQ X D 4 < 1.00 < 1.00 < 1.00 < 1.00 
SCH X SES X TIQ 2 3.88 5.52* 4.85* 6.80* 
SCH X SES X D 2 < 1.00 < 1.00 1.35 < 1.00 
SCH X TIQ X D 4 2.17 < 1.00 < 1.00 < 1.00 
SES X TIQ X D 4 < 1.00 < 1.00 < 1.00 < 1.00 
SCH X SES X TIQ X D 4 < 1.00 1.13 1.61 < 1.00 
*£ < .01. 
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Table 42. £-Ratios for ANOVA Main and Interaction Effects by Achievement 
Measure for Fifth Grade Males 
Achievement measure 
ANOVA Degrees Science Social Total Reading Math 
source of studies achievement grade grade 
(n) freedom (158) (158) (158) (79) (79) 
School (SCH) 1 27.92* 20.22* 46.35* 9.39* 11.85* 
Socioeconomic 
Status (SES) 
1 33.90* 35.93* 69.98* 1.01 3.63 
Total Aptitude (TIQ) 2 60.62* 80.91* 149.03* 6.24* 10.09* 
Difference Score (D) 2 2.41 < 1.00 1.24 < 1.00 < 1.00 
SCH X SES 1 < 1.00 < 1.00 < 1.00 4.96 < 1.00 
SCH X TIQ 2 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 
SCH X D 2 4.18 2.72 2.42 < 1.00 < 1.00 
SES X TIQ 2 < 1.00 < 1.00 < 1.00 < 1.00 1.52 
SES X D 2 2.75 < 1.00 2.64 < 1.00 < 1.00 
TIQ X D 4 1.33 < 1.00 < 1.00 < 1.00 < 1.00 
SCH X SES X TIQ 2 4.30 4.38 7.36* < 1.00 < 1.00 
SCH X SES X D 2 2.33 < 1.00 < 1.00 2.21 1.76 
SCH X TIQ X D 4 < 1.00 < 1.00 1.18 2.98 1.04 
SES X TIQ X D 4 < 1.00 < 1.00 < 1.00 2.52 < 1.00 
SCH X SES X TIQ X D 4 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 
< .01. 
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Tables 43 and 44 show the mean values for the significant main 
effects of school and SES, respectively. For all listed achievement 
measures, Nontitle I males significantly outperformed Title I males 
(£ < = .01) as did high SES males relative to low SES males (p < .01). 
The means for the total aptitude main effect appear in Table 45. 
Excluding reading grade and math grade, all possible comparisons between 
low, middle, and high total aptitude groups were significantly different 
(p < .01). For reading grade, the high total aptitude males signifi­
cantly outperformed the low total aptitude males (p < .01). For math 
grade both high and middle aptitude males significantly outperformed 
the low total aptitude males (p < .01). 
The means for the significant difference score main effect appear 
in Table 46. For math concepts, high nonverbal males significantly 
outperformed high verbal males (p <. 01). For math total, high nonverbal 
and equal ability males significantly outperformed high verbal males 
(2 < .01). 
Significant interaction effects between school x SES x total 
aptitude appear in Figures 30 through 35 for reading, reading total, 
math concepts, math problem-solving, math total, and total achievement, 
respectively. In all instances, increasing total aptitude resulted 
in increased achievement scores for both SES levels. Tukey's HSD criti­
cal difference score .01, 122) were: 12.26 for reading, 12.13 for 
reading total, 15.81 for math concepts, 13.38 for math problem-solving, 
11.94 for math total, and 90.93 for total achievement. A comparison 
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Table 43. Mean Fifth Grade Achievement Values for Males in 
Title I and Nontitle I schools 
School type 
Achievement 
measure 
(n) 
Title I 
(92) 
Nontitle I 
(66) 
Word Knowledge 80.53 86.24 
Reading 79.24 85.03 
Reading Total 79.92 86.83 
Language 82.20 88.67 
Spelling 78.48 83.08 
Math Computation 84.05 90.30 
Math Concepts 82.37 91.53 
Math Problem-Solving 83.57 89.89 
Math Total 87.42 94.64 
Science 81.75 88.00 
Social Studies 83.25 88.68 
Total Achievement 735.43 792.42 
(n) (34) (45) 
Reading Grade 185.29 213.33 
Math Grade 177.21 212.22 
Note. All pair-wise comparisons between Title I and 
Nontitle I schools were significant (£ < .01). 
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Table 44. Mean Fifth Grade Achievement Values for Males 
at Two Levels of Socioeconomic Status 
SES level 
Achievement Low High 
measure 
(n) (81) (77) 
Word Knowledge 79.11 86.92 
Reading 77.74 86.64 
Reading Total 78.38 87.47 
Language 81.19 88.81 
Spelling 76.58 84.42 
Math Computation 83.01 90.51 
Math Concepts 82.06 90.55 
Math Problem-Solving 82.79 89.81 
Math Total 86.52 94.56 
Science 81.05 87.44 
Social Studies 82.04 89.18 
Total Achievement 725.57 794.66 
Note. All pair-wise comparisons between low and high 
SES levels were significant (£ < .01). 
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Table 45. Mean Fifth Grade Achievement Values for Males 
at Three Levels of Total Aptitude 
Total aptitude 
Achievement Tukey's HSD critical 
measure Low Middle High difference (p < .01) 
(n) (54) (54) (50) 
Word Knowledge 72. 91 82. 59 94. 08 4.86 
Reading 71. 74 82. 67 92. 60 4.37 
Reading Total 72. 13 82. 94 94. 20 4.33 
Language 75. 93 85. 09 94. 38 4.43 
Spelling 71. 56 81. 00 89. 30 5.37 
Math Computation 78. .00 85. 96 96. ,78 4.88 
Math Concepts 74. ,59 85. ,89 99. ,06 5.64 
Math Problem- 76. ,57 86. ,39 96, .42 4.77 
solving 
Math Total 80, .85 89. .89 101, .38 4.26 
Science 76, .93 84, .02 92 .76 4.25 
Social Studies 76, .85 84, .93 95 .52 4.34 
Total Achievement 675, .07 758, .54 850 .90 30.05 
(n) (25) (26) (27) 
Reading Grade 186 .54 193 .27 223 .15 33.99^'^ 
Math Grade 165 .38 207 .69 217 .59 37.77b 
^Low total aptitude versus middle total aptitude was nonsignificant. 
^Middle total aptitude versus high total aptitude was nonsignificant. 
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Table 46. Mean Fifth Grade Achievement Values for Males 
at Three Types of Difference Score 
High Equal High Tukey's HSD critical 
nonverbal aptitude verbal difference (p < .01) 
(n) (51) (54) (53) 
Math 88.61 87.33 82.72 5.6^'^ 
Concepts 
Math Total 92.24 91.56 81.81 4.25* 
^High performance versus equal aptitude was nonsignificant. 
'^Equal aptitude versus high verbal was nonsignificant. 
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of SES levels at each level of total aptitude within school type revealed 
no significant differences for any of the achievement subtests. 
For reading (Figure 30), reading total (Figure 31), and math prob-
lem-solving (Figure 33), total aptitude had approximately the same 
effect in Title I and Nontitle schools for low SES males. High SES 
males at low total aptitude performed noticeably better in Nontitle 
I schools than in Title I schools. At middle and high levels of total 
aptitude, high SES males performed relatively equally regardless of 
school type. For math concepts (Figure 32), and math total (Figure 34) 
high SES males in Nontitle I schools performed noticeably better than 
high SES males in Title I schools at the both the low and high total 
aptitude levels. For low SES males, achievement performance was rel­
atively unchanged from Title I to Nontitle I schools although low SES 
males at the low total aptitude level did perform slightly better in 
Nontitle I schools than in Title I schools. The effects cited above were 
more pronounced for math concepts (Figure 32) than for math total (Figure 
34). For all aath related subtests (Figures 32 - 34), low SES males in 
Title I schools either exceeded the high SES males (math concepts, 
math problem-solving) or equaled the performance of high SES males 
(math total) at the low total aptitude level. For total achievement 
(Figure 35), a slightly different pattern emerged. Both low and high 
SES males at the low total aptitude level performed relatively better 
in Nontitle I schools than in Title I schools. At the high level of 
total aptitude, high SES males performed noticeably better in Nontitle 
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Figure 30. Fifth grade male moan standard scores for Reading from 
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TITLE I SCHOOLS NONTITLE I SCHOOLS 
TOTAL APTITUDE 
QC O 
82 oo o 
Q 
DC CD 
< Z 
is CO ûi 
00 U) 
oo 
98 
96 
94 
92 
90 
88 
86 
84 
82 
80 
78 
76 
74 
72 
70 
0 
L M It L M H 
H 71.11 84.50 94.14 H 80.25 85.58 97.56 
(9) (16) (14) (n) (9) (8) (11) (n) 
L 70.21 79.89 91.29 L 71.89 82.75 90.64 
(28) (18) (7) (n) (8) (12) (18) (n) 
TITLE I NONTITLE I 
CC 
High SES 
Low SES 
Low Middle High 
TOTAL APTITUDE 
Low Middle High 
Figure 31. Fifth grade male mean standard scores for Reading Total 
from the interaction among school x SES x total aptitude. 
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Figure 32. Fifth grade male mean standard scores for Math Concepts 
from the interaction among school x SES x total aptitude. 
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Figure 33. Fifth grade maie mean standard scores for Math Problem-Solving 
from the interaction among school x SES x total aptitude. 
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Figure 34. Fifth grade male mean standard scores for Math Total 
from the interaction among school x SES x total aptitude. 
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Figure 35. Fifth grade male mean standard scores for Total Achievement 
from the interaction among school x SES x total aptitude. 
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I schools than in Title I schools. Low SES males at the high level of 
total aptitude, however, performed almost equally irrespective of type 
of school attended. In general, the type of school attended (Title I 
vs. Nontitle I) affected the academic performance of high SES males 
more than low SES males, especially at low and high total aptitude 
levels. 
Fifth grade females. The ANOVA results (expressed values) for 
fifth grade females are represented in Tables 47, 48 and 49. The main 
effects for school and total aptitude were significant for all measures 
of academic achievement. The main effect for SES was significant for 
all achievement measures except reading grade and math grade. The inter­
action effect for school x SES was significant for science. The school 
X difference score interaction was significant for science and total 
achievement. The interaction between SES x difference score was sig­
nificant for reading total. The total aptitude x difference score was 
significant for word knowledge, reading, reading total, language, spell­
ing, science, social studies, and total achievement. The interaction 
of school X SES X difference score was significant for word knowledge, 
reading total, language, math computation, math concepts, math problem-
solving, math total, science, social studies, and total achievement. 
Tables 50 and 51 show the mean values for the significant main 
effects of school and SES, respectively. For all listed achievement 
Nontitle I females significantly outperformed Title I females (p < .01) 
as did high SES females relative to low SES females (p < .01). 
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Table 47. jF-Ratios for ANOVA Main and Interaction Effects by Achievement 
Measure for Fifth Grade Females 
Achievement measure 
ANOVA Degrees 
source of 
(n) freedom 
Word 
knowledge 
(174) 
Reading 
(174) 
Reading 
total 
(174) 
Language Spelling 
(174) (174) 
School (SCH) 1 11. 44* 15. 75* 17.20* 24. 47* 28. 73* 
Socioeconomic 1 7. 84* 10. 55* 11.61* 14. 72* 10. 88* 
Status (SES) 
Total Aptitude (TIQ) 2 52. ,95* 40. 54* 57.83* 70. 62* 39. 89* 
Difference Score (D) 2 2. ,74 1. 50 2.58 < 1. ,00 2. .19 
SCH X SES 1 1. .00 < 1. ,00 < 1.00 < 1. ,00 < 1. ,00 
SCH X TIQ 2 < 1, .00 < 1. .00 < 1.00 < 1. .00 < 1. .00 
SCH X D 2 1, .96 4. ,57 3.88 2. .67 4. .76 
SES X TIQ 2 < 1, .00 < 1, ,00 < 1.00 < 1, .00 < 1, .00 
SES X D 2 4, .33 2. 62 5.08* 1, .59 1, .84 
TIQ X D 4 5 .74* 4, .54* 6.64* 3 .68* 3 .38* 
SCH X SES X TIQ 2 2 .03 2 .77 2.85 3 .34 1 .35 
SCH X SES X 0 2 7 .24* 4 .41 6.76* 5 .93* 3 .96 
SCH X TIQ X D 4 < 1 .00 < 1 .00 < 1.00 < 1 .00 < 1 .00 
SES X TIQ X D 4 < 1 .00 < 1 .00 < 1.00 < 1 .00 < 1 .00 
SCH X SES X TIQ x D 4 < 1 .00 < 1 .00 < 1.00 < 1 .00 < 1 .00 
*p < .01. 
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Table 48. F-Ratios for ANOVA Main and Interaction Effects by Achievement 
Measure for Fifth Grade Females 
Achievement measure 
ANOVA Degrees Math 
source of Computation Concepts Problem-solving Total 
(n) freedom (174) (174) (174) (174) 
School (SCH) 1 27.34* 38.63* 21.17* 38.20* 
Soci oeconomi c 
Status (SES) 
1 9.87* 10.24* 9.03* 13.88* 
Total Aptitude (TIQ) 2 61.36* 89.72* 61.58* 90.37* 
Difference Score (D) 2 3.76 2.22 2.91 2.69 
SCH X SES 1 < 1.00 1.02 < 1.00 < 1.00 
SCH X TIQ 2 < 1.00 < 1.00 < 1.00 < 1.00 
SCH X D 2 < 1.00 2.93 1.53 1.17 
SES X TIQ 2 < 1.00 < 1.00 < 1.00 < 1.00 
SES X D 2 < 1.00 < 1.00 1.51 < 1.00 
TIQ X D 4 < 1.00 2.36 < 1.00 < 1.00 
SCH X SES X TIQ 2 3.37 1.20 4.69 3.75 
SCH X SES X D 2 7.53* 10.94* 10.61* 12.54* 
SCH X TIQ X D 4 2.79 2.07 1.50 2.83 
SES X TIQ X D 4 2.74 < 1.00 < 1.00 < 1.00 
SCH X SES X TIQ X D 4 < 1.00 < 1.00 < 1.00 < 1.00 
*£ < .01. 
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Table 49. £-Ratios for ANOVA Main and Interaction Effects by Achievement 
Measure for Fifth Grade Females 
Achievement measure 
ANOVA Degrees Science Social Total Reading Math 
source of studies achievement grade grade 
(2) freedom (174) (174) (174) (72) (72) 
School (SCH) 1 22.87* 10.93* 43.05* 12.51* 7.12* 
Socioeconomic 
Status (SES) 
1 8.16* 8.17* 19.73* < 1.00 < 1.00 
Total Aptitude (TIQ) 2 57.23* 54.80* 112.66* 9.76* 10.03* 
Difference Score (D) 2 1.64 1.57 < 1.00 1.30 3.13 
SCH X SES 1 6.94* < 1.00 < 1.00 < 1.00 < 1.00 
SCH X TIQ 2 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 
SCH X D 2 9.52* 3.02 5.16* < 1.00 < 1.00 
SES X TIQ 2 3.89 < 1.00 < 1.00 1.88 < 1.00 
SES X D 2 3.54 3.58 3.07 2.12 1.40 
TIQ X D 4 6.22* 6.39* 5.90* < 1.00 < 1.00 
SCH X SES X TIQ 2 < 1.00 1.82 3.76 1.56 1.29 
SCH X SES X D 2 10.08* 8.95* 14.10* 1.54 < 1.00 
SCH X TIQ X D 4 < 1.00 1.02 1.66 < 1.00 1.75 
SES X TIQ X D 4 < 1.00 < 1.00 < 1.00 2.20 < 1.00 
SCH X SES X TIQ X D 4 < 1.00 < 1.00 < 1.00 1.33 < 1.00 
< .01.  
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Table 50. Mean Fifth Grade Achievement Values for Females 
in Title I and Nontitle I Schools 
School type 
Achievement 
measure 
(n) 
Title I 
(94) 
Nontitle I 
(80) 
Word Knowledge 79.96 84.28 
Reading 79.53 84.64 
Reading Total 79.82 84.85 
Language 84.63 90.31 
Spelling 79.85 87.99 
Math Computation 84.17 90.28 
Math Concepts 81.29 88.65 
Math Problem-Solving 82.65 87.89 
Math Total 86.70 92.88 
Science 79.68 83.33 
Social Studies 81.62 84.99 
Total Achievement 733.37 782.34 
(n) (30) (42) 
Reading Grade 199.17 230.36 
Math Grade 200.00 223.21 
Note. All pair-wise comparisons between Title I and 
Nontitle I schools were significant (£ < .01). 
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Table 51. Mean Fifth Grade Achievement Values for Females 
at Two Levels of Socioeconomic Status 
SES level 
Achievement 
measure 
(n) 
Low 
(91) 
High 
(83) 
Word Knowledge 80.24 83.81 
Reading 79.89 84.06 
Reading Total 80.16 84.29 
Language 85.14 89.54 
Spelling 81.21 86.21 
Math Computation 85.23 88.89 
Math Concepts 82.87 86.65 
Math Problem-Solving 83.43 86.84 
Math Total 87.77 91.48 
Science 80.32 82.49 
Social Studies 81.78 84.69 
Total Achievement 740.11 773.18 
Note. All pair-wise comparisons between low and high 
SES levels were significant (£ < .01). 
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The means for the total aptitude main effect appear in Table 52. 
Excluding reading grade and math grade, all possible comparisons between 
low, middle, and high total aptitude groups were significantly different 
(p < .01). For reading grade and math grade, high and middle total 
aptitude females significantly outperformed low total aptitude females 
(p < .01). 
The significant interaction for school x SES for the achievement 
subtest of science appears in Figure 36. Tukey's HSD critical differ­
ence score (£ .01, 140) was 3.52. High and low SES females performed 
nearly equally in Title I schools, but in Nontitle I schools, high SES 
females performed significantly better than low SES females (p < .01). 
The significant interaction effect for school x difference score 
for science and total achievement appear in Figures 37 and 38, respec­
tively. The same basic interaction pattern existed for both achieve­
ment measures. Tukey's HSD critical difference scores .01, 140) 
were: 4.53 for science, and 45.37 for total achievement. For both 
science (Figure 37) and total achievement (Figure 38), high nonverbal 
Nontitle I females significantly outperformed high nonverbal Title I 
females (p < .01). The same was true for high verbal Nontitle I females 
versus high verbal Title I females (p < .01). For both achievement 
conditions, the differences between equal ability Nontitle I females 
and equal ability Title I females were not significant. 
The interaction between SES x difference score for the achievement 
measure of reading total appears in Figure 39. Tukey's HSD critical 
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Table 52. Mean Fifth Grade Achievement Values for Females 
at Three Levels of Total Aptitude 
Total aptitude 
Achievement Tukey's HSD critical 
measure Low Middle High difference (£ < .01) 
(n) (50) (68) (56) 
Word Knowledge 74. 12 80. 51 90. 66 4. 66 
Reading 74. 80 80. 84 89. 46 4. 70 
Reading Total 74. 06 81. 09 90. 61 4. 43 
Language 78. 22 86. 93 95. 68 4. 20 
Spelling 75. 48 82. 16 92. ,57 5. 55 
Math Computation 79. 39 85. 51 95. ,59 4. 27 
Math Concepts 74. ,20 84. ,29 94. ,48 4. ,33 
Math Problem- 77. ,06 84. ,28 93. ,14 4. ,16 
solving 
Math Total 81. .08 88. ,66 98. ,16 3. ,64 
Science 75. , 10 80. ,39 86. ,50 2, ,78 
Social Studies 76, ,66 82, .19 90 .16 3, .73 
Total Achievement 685, .96 747, .71 828 .25 27 .28 
(n) (19) (25) (28) 
Reading Grade 186 .84 221 .00 234 .82 33 .35* 
Math Grade 181 .58 223 .00 226 .79 32 .89* 
^Middle total aptitude versus high total aptitude was nonsignificant. 
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Figure 36. Fifth grade female mean standard scores for Science 
from the interaction between school x SES. 
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difference score (£ .01, 140) was 7.25. High verbal high SES females 
performed significantly better than high verbal low SES females 
(p < .01). Neither of the differences between equal ability high SES 
females and equal ability low SES females nor high nonverbal high 
SES females and high nonverbal low SES females were significant. 
Significant interaction effects between total aptitude x difference 
score appear in Figures 40 through 46 for word knowledge, reading, read­
ing total, language, science, social studies, and total achievement, 
respectively. In all instances, increasing total aptitude had a posi­
tive effect on achievement subtest scores. Tukey's HSD critical dif­
ference scores (£ .01, 140) were; 10.41 for word knowledge, 10.50 for 
reading, 9.90 for reading total, 9.38 for language, 6.22 for science, 
8.32 for social studies, and 60.89 for total achievement. 
For word knowledge (Figure 40) and reading total (Figure 42), high 
verbal females significantly outperformed equal ability and high non­
verbal females at the high total aptitude level (p < .01). Although 
the difference was not significant, high nonverbal females performed 
noticeably worse than equal ability and high verbal females at the 
low aptitude level. For social studies (Figure 45), high nonverbal 
females performed significantly worse than high verbal females at 
the low total aptitude (p < .01). Again, although not significant, 
high verbal females performed noticeably better than equal ability and 
high nonverbal females at the high total aptitude level. For the remain­
ing achievement measures of reading (Figure 41), language (Figure 43), 
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Knowledge from the interaction between total aptitude 
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Figure 42. Fifth grade female mean standard scores for Reading 
Total from the interaction between total aptitude 
X difference score. 
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Figure 43. Fifth grade female mean standard scores for Language 
from the interaction between total aptitude x difference 
score. 
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Figure 44. Fifth grade female mean standard scores for Science 
from the interaction between total aptitude x difference 
score. 
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Figure 45. Fifth grade female mean standard scores for Social 
Studies from the interaction between total aptitude 
X difference score. 
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Figure 46. Fifth grade female mean standard scores for Total 
Achievement from the interaction between total aptitude 
X difference score. 
173 
science (Figure 44), and total achievement (Figure 46), no difference 
score group performed significantly better or worse than any other 
difference score group at a given level of total aptitude. For these 
remaining groups, however, a similar pattern existed. High nonverbal 
females performed noticeably worse than high verbal and equal ability 
females at the low total aptitude level. The weakest example of this 
difference occurred for language (Figure 43). Conversely, high verbal 
females performed noticeably better than high nonverbal and equal ability 
groups at the high total aptitude level. The weakest example for this 
difference was total achievement (Figure 45). Although reversals in 
ordinal position occurred between high verbal and equal ability girls 
at different levels of total aptitude for reading (Figure 41), language 
(Figure 43), science (Figure 44), social studies (Figure 45), and 
total achievement (Figure 46), the differences in ordinal position 
were of such a low magnitude as not to be interpretable as real or 
significant effects. 
The interaction effects for school x SES x difference score appear 
in Figures 47 through 56 for word knowledge, reading total, language, 
math computation, math concepts, math problem-solving, math total, 
science, social studies, and total achievement, respectively. Tukey's 
HSD critical difference scores (q .01, 140) were: 12.75 for word knowl­
edge, 12.12 for reading total, 11.48 for language, 11.67 for math 
computation, 11.84 for math concepts, 11.38 for math problem-solving, 
9.98 for math total, 7.61 for science, 10.18 for social studies, and 
74.57 for total achievement. 
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Figure 47. Fifth grade female mean standard scores for Word Knowledge 
from the interaction among school x SES x difference score. 
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Figure 48. Fifth grade female mean standard scores for Reading Total 
from the interaction among school x SES x difference score. 
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Figure 49. Fifth grade female mean standard scores for Language from 
the interaction among school x SES x difference score. 
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Figure 50. Fifth grade female mean standard scores for Math Computation 
from the interaction among school x SES x difference score. 
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Figure 51. Fifth grade female mean standard scores for Math Concepts 
from the interaction among school x SES x difference score. 
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Figure 52. Fifth grade female mean standard scores for Math Problem-Solving 
from the interaction among school x SES x difference score. 
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Figure 53. Fifth grade female mean standard scores for Math Total 
from the interaction among school x SES x difference score. 
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Figure 54. Fifth grade female mean standard scores for Science from 
the interaction among school x SES x difference score. 
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Figure 55. Fifth grade female mean standard scores for Social Studies 
from the interaction among school x SES x difference score. 
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Figure 56. Fifth grade female mean standard scores for Total Achievement 
from the interaction among school x SES x difference score. 
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For word knowledge (Figure 47), reading total (Figure 48), language 
(Figure 49), math concepts (Figure 51), math problem-solving (Figure 52), 
math total (Figure 53), science (Figure 54), social studies (Figure 55), 
and total achievement (Figure 56), high verbal high SES females signi­
ficantly outperformed high verbal low SES females in Nontitle I schools 
(p < .01). In Title I schools, however, the achievement difference 
between high verbal high SES females and high verbal low SES females 
was minimal. The same pattern, although not statistically significant, 
occurred for math computation (Figure 50). No other differences between 
high and low SES girls within a given school condition for a given 
difference score type were statistically significant at the p < .01 
level. 
Consistent ordinal switches did occur between high and low SES 
girls, however, in Title I schools versus Nontitle I schools. Under the 
high nonverbal condition, high SES females outperformed low SES females 
in Title I schools while the converse was true in Nontitle I schools. 
This held for all achievement measures except science (Figure 54) where 
the performance of low SES females matched that of high SES females in 
Nontitle I schools. Under the equal ability condition, low SES females 
outperformed high SES females in Title I schools. 
For the achievement measures of word knowledge (Figure 47), reading 
total (Figure 48), language (Figure 49), math concepts (Figure 51), 
science (Figure 54), and total achievement (Figure 56), equal ability 
low SES females outperformed equal ability high SES females in Title I 
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schools while the converse was true in Nontile I schools. For math 
computation (Figure 50), math problem-solving (Figure 52), and math 
total (Figure 53), the performance of equal ability low SES females 
matched that of equal ability high SES females in Title I schools. 
In Nontitle I schools, however, equal ability high SES females out­
performed equal ability low SES females. 
For both sexes at the third grade level, school, SES, and total 
aptitude were significant for all achievement subtests. Achievement 
scores covaried positively with school type, SES, and total aptitude. 
The main effect of SES for reading and math grades was not signifi­
cant for either sex at fifth grade. Otherwise, the main effects of 
school, SES, and total aptitude were significant for all achievement 
measures at fifth grade for both sexes. Difference score was a sig­
nificant main effect for males at fifth grade on the achievement sub­
tests of math concepts and math total. The interaction of total apti­
tude x difference score was significant more often for females than 
for males at third grade. At fifth grade, the total aptitude x dif­
ference score interaction was not significant on any achievement 
measure for males but remained significant on a number of achievement 
subtests for females. At third grade, the SES x difference score in­
teraction was significant on three achievement subtests for males and 
seven subtests for females. The school x SES x total aptitude inter­
action at third grade was significant on two achievement subtests for 
males and three achievement subtests for females. At fifth grade. 
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the school x SES x total aptitude interaction was significant on six 
achievement subtests for males but nonsignificant for females. The 
school X SES X difference score interaction, however, was significant 
for females at fifth grade on 10 achievement measures. None of the 
interaction effects were significant for reading or math grades for 
either sex. 
The questions addressed by the present study were: "Are achievement 
patterns the same for males and females when different levels of SES, 
total aptitude, and differences between verbal and nonverbal aptitude 
are taken into account?" Further, "Are similar results found at third 
and fifth grades and across various achievement indices (i.e., achieve­
ment subtests and teacher grades at fifth grade)?" Finally, "Do SES 
distinctions based on family characteristics versus more general socio­
logical characteristics (i.o., school of attendance) provide similar 
information about a student's probable level of academic achievement." 
Where comparable results were obtained across achievement subtests 
from the regression and analysis of variance methods for main or inter­
action effects, a generic discussion of the significant effects Is 
adopted. In an effort to organize the discussion, male and female com­
parisons are made at third grade and at fifth grade. Changes in 
aptitude-achievement patterns over time (i.e., from third to fifth grade) 
are then noted for males and females. A final longitudinal comparison 
is made between males and females. The findings are then examined 
with respect to conclusions and future research implications. 
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Third Grade 
The analysis of variance main effects for school, SES, and total 
aptitude were significant for both sexes on all achievement subtests 
at third grade. In all instances, achievement covaried positively 
with the independent measures. Difference score was not significant 
for either sex on any of the subtests. When the correlations among 
the independent variables of school, SES, total aptitude, and difference 
score were partial led out by regression analysis, however, a different 
pattern emerged. Total aptitude continued to be a significant main 
effect for both sexes on all achievement subtests. SES was not signif­
icant for either sex on any achievement subtest. School was a signifi­
cant main effect on six subtests (Word Knowledge, Reading, Reading Total, 
Math Concepts, Math Total, Total Achievement) for males and eight sub­
tests (Word Knowledge, Language, Spelling, Math Computation, Math Con­
cepts, Math Problem-Solving, Math Total, Total Achievement) for females. 
Difference score was significant on all but one achievement subtest 
(Math Computation) for males and females, in all instances where signi­
ficant main effects occurred for males and females, Nontitle I students 
outperformed Title I students, students with higher total aptitude 
scores outperformed students with lower total aptitude scores, and 
students whose difference scores favored verbal aptitude outperformed 
students whose difference scores favored nonverbal aptitude. The main 
effects model accounted for 69% and 73% of the variance in the total 
achievement measure for males and females, respectively. In total, the 
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main effects selected for the study served as potent predictors of per­
formance on standardized achievement tests for males and females at 
third grade. 
In terms of interaction effects, the total aptitude x difference 
score and school x SES x total aptitude interactions were significant 
for both sexes. Differences between the sexes occurred on the SES x 
difference score interaction (significant for males), and school x 
difference score interaction (significant for females). The total 
aptitude x difference score interaction was significant on five sub­
tests (Word Knowledge, Reading, Reading Total, Spelling, Total 
Achievement) for males and all subtests except Language for females. 
For males, the achievement scores of the high nonverbal groups paralleled 
those of the high verbal groups across the low, middle, and high levels 
of total aptitude. The high verbal groups consistently outperformed 
the high nonverbal groups. For high nonverbal and high verbal groups, 
the greatest increase in achievement scores occurred between the low 
and middle levels of total aptitude. For the equal ability groups, 
the greatest increase in achievement scores occurred between the middle 
and high levels of total aptitude. Achievement scores for the equal 
ability group at the high level of total aptitude frequently matched 
or exceeded those of the high verbal group. For females, the achieve­
ment scores of the equal ability groups generally paralleled those of 
the high verbal groups across the low, middle, and high levels of total 
aptitude. The achievement scores of the high nonverbal groups at the 
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low and middle levels of total achievement were noticeably and often 
significantly lower than those of the equal ability and high verbal 
groups. At the high level of total aptitude, the achievement scores 
of the high nonverbal group approximated those of the equal ability 
and high verbal groups. Comparatively, below average verbal aptitude 
scores had a more negative effect on the achievement performance of 
females than males. For both sexes, verbal-nonverbal aptitude dis­
crepancies had little effect at the high total aptitude level probably 
because the lowest aptitude score (verbal or nonverbal) was usually 
in the average range of functioning. At middle and low levels of 
total aptitude, the lowest aptitude score (verbal and nonverbal) 
typically fell below the average range of functioning. The school x 
SES X total aptitude was significant for both sexes in terms of the 
Total Achievement measure. For males, the interaction was also signifi­
cant on Word Knowledge, and for females, on Reading and Reading Total. 
In all instances, achievement test scores covaried positively with 
level of total aptitude. 
Caution with respect to further interpretation of the school x 
SES X total aptitude interaction is called for because three of the 
cells for each sex contained less than 10 subjects. Generally, low 
SES males and females with total aptitude scores in the middle or 
average range obtained higher achievement scores when they attended 
Nontitle I schools instead of Title I schools. Additionally, low SES 
females with high total aptitude scores performed noticeably better 
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when they attended Nontitle I schools than Title I schools. It may 
be that achievement of low SES males and females with average total 
aptitude and low SES females with high total aptitude is more affected 
by the level and/or pace of instruction in the classroom. To expect 
instruction in Nontitle I schools to be at a higher level/pace than in 
Title I schools is not unreasonable as the main achievement of students 
attending Nontitle I schools was significantly higher than the mean 
achievement of students attending Title I schools on all achievement 
subtests. 
The SES X difference score interaction was significant for males 
on three achievement subtests (Word Knowledge, Reading, Reading Total). 
On all three subtests, high SES males significantly outperformed low SES 
males at the equal ability level. Significant differences in achievement 
performance did not occur between the SES groups at the high nonverbal 
and high verbal levels although the high SES males outperformed low SES 
males under both conditions. The achievement pattern that emerged from 
the SES X difference score interaction was uninterpretable from a psycho-
educational perspective. It was hypothesized that perhaps considerable 
variation existed among the mean total aptitude scores of the groups. The 
mean total aptitude scores for high SES students under the high nonverbal, 
equal ability, and high verbal difference score conditions were 110.87, 
111.61, and 106.80, respectively. The mean total aptitude scores for 
low SES students under the high nonverbal equal ability, and high verbal 
difference score conditions were 108.63, 99.26, and 97.38, respectively. 
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Tukey's HSD critical difference score .01, 155) was 12.51. The differ­
ence between scores for high and low SES males under the equal ability 
difference score condition (12.35) approached significance. Consequently, 
the achievement pattern resulting from the SES x difference score inter­
action appeared to be primarily a function of differences in mean total 
aptitude scores among the high and low SES groups under the three differ­
ence score conditions. 
For females, the school x difference score interaction was signifi­
cant on seven achievement subtests (Word Knowledge, Reading, Reading 
Total, Math Computation, Math Concepts, Math Total, Total Achievement). 
On all subtests, Nontitle I females significantly outperformed Title I 
females at the high nonverbal level. On all subtests except Math Com­
putation and Math Total, Nontitle I females significantly outperformed 
Title I females at the equal ability level. Nontitle I females also 
outperformed Title I females under all remaining conditions although the 
differences were not significant. As with the SES x difference score 
interaction for males, the school x difference score interaction for 
females made no intuitive sense from a psychoeducational standpoint. The 
mean total aptitude scores for the school x difference score groups were 
analyzed for interpretable differences. The mean total aptitude scores 
for Nontitle I females under the high nonverbal, equal ability, and high 
verbal difference score conditions were 118.87, 111.31, and 104.89, 
respectively. The mean total aptitude scores for Title I females under 
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high nonverbal, equal ability, and high verbal difference score condi­
tions were 106.35, 104.54, and 102.44, respectively. Tukey's HSD 
critical difference score (£ .01, 171) was 11.82. Mean total aptitude 
differences between Nontitle I and Title I females under the high 
nonverbal, equal ability, and high verbal difference conditions were 
12.52, 6.77, and 2.45, respectively. The difference between the mean 
total aptitude scores for Nontitle I and Title I females under the high 
nonverbal difference score condition was significant (2 < .01). Conse­
quently, significant differences in mean achievement scores between 
Nontitle I and Title I females under the high nonverbal difference score 
condition were probably a function of their total aptitude differences. 
The approximate seven point decrement in mean total aptitude scores for 
Nontitle I females between the adjacent difference score conditions 
also appears to account for the noted decrease in mean achievement scores 
for Nontitle I females across the three difference score conditions. 
Fifth Grade 
The analysis of variance main effects for school and total aptitude 
were significant for both sexes on all achievement subtests and teacher 
grades. SES was significant for both sexes on all achievement subtests 
but not for teacher grades. Difference score was significant for males 
on the achievement subtests of Math Concepts and Math Total. For signif­
icant main effects involving school, SES, total aptitude, achievement 
measures covaried positively with the independent measures. For dif­
ference score, high nonverbal males outperformed equal ability males 
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which, in turn, outperformed high verbal males on Math Concepts and 
Math Total. When the correlations among the independent variables of 
school, SES, total aptitude, and difference score were partialled out by 
regression analysis, the following pattern emerged. Total aptitude was 
significant on all achievement subtests and teacher grades for both sexes. 
SES was significant for males on the achievement subtests of Language and 
Total Achievement. SES was not significant for females on any of the 
achievement measures. School was significant for males on the achieve­
ment subtest of Math Concepts. School was significant for females on the 
achievement subtests of Math Concepts, Math Total, and Total Achievement, 
and Reading Grade. Difference score was significant for both sexes on 
the achievement subtests of Word Knowledge, Reading, Reading Total, 
Spelling, Science, Social Studies, and Total Achievement. In addition, 
difference score was significant on the achievement subtest of Language 
for females. In all instances where significant main effects occurred 
for males and females, Nontitle I students outperformed Title I students, 
high SES students outperformed low SES students, students with higher 
total aptitude scores outperformed students with lower total aptitude 
scores, and students whose difference scores favored verbal aptitude 
outperformed students whose difference scores favored nonverbal aptitude. 
The main effects model accounted for 79% and 71% of the variance in the 
total achievement measure for males and females, respectively. The main 
effects selected for the study continued to serve as potent predictors 
of performance on standardized achievement tests at fifth grade. The 
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main effects model accounted for considerably less variance for teacher 
grades than for achievement scores. For example, the main effects 
model accounted for 72% of the variance in Reading Total but only 25% 
of the variance in Reading Grade for males. For females, the main 
effects model accounted for 61% of the variance in Reading Total and 
only 36% of the variance in Reading Grade. Similarly for math, the 
main effects model accounted for 68% of the variance in Math Total and 
35% of the variance in Math Grade for males. The amount of variance 
accounted for by the main effects model for females was 59% in Math 
Total and 28% in Math Grade. 
The school x SES x total aptitude was the only significant inter­
action for males at fifth grade. The school x SES x total aptitude 
interaction was significant on six subtests (Reading, Reading Total, 
Math Concepts, Math Problem-Solving, Math Total, Total Achievement). 
Again, caution is warranted in interpreting the interaction as five cells 
contained fewer than 10 subjects. The achievement patterns for groups 
varied between the reading and math subtests. For Reading and Reading 
Total, SES had a disproportionate affect on the achievement scores of 
low total aptitude males in Nontitle I schools. High SES males performed 
better and low SES males performed worse than might be expected in con­
trast to other comparisons. For Math Concepts, Math Problem-Solving, 
Math Total, and Total Achievement, the performance of high SES males 
was noticeably better than the performance of low SES males under the 
Nontitle I, high total aptitude condition. In other words, the increase 
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in achievement performance between SES males in the middle and high 
total aptitude conditions was greater than expected. For significant 
school X SES X total aptitude interactions, SES appeared to exert the 
most influence in Nontitle I schools for males. Further, the influence 
of SES appeared greater at low total aptitude for reading measures 
and at high total aptitude for math measures. 
For females, the school x SES interaction was significant on one 
subtest (Science), the school x difference score interaction was signifi­
cant on two subtests (Science, Total Achievement), and the SES x differ­
ence score interaction was significant on one subtest (Reading Total). 
A cursory review of these interactions was included because the more 
comprehensive interaction of school x SES x difference score was signifi­
cant on all of the same subtests as the preceding two-way interactions. 
Briefly, in the school x SES interaction, high SES females significantly 
outperformed low SES females in Nontitle I schools but not in Title I 
schools. For the school x difference score interaction, Nontitle I 
females significantly outperformed Title I females under the high non­
verbal and high verbal conditions of difference score. For the SES 
X difference score interaction, high SES females outperformed low SES 
females under the high verbal difference score conditions. 
The school x SES x difference score interaction was significant 
on 10 achievement subtests (Word Knowledge, Reading Total, Language, 
Math Computation, Math Concepts, Math Problem-Solving, Math Total, 
Science, Social Studies, Total Achievement). None of the comparisons 
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between high and low SES females in Title I schools was significant 
under any of the difference score conditions. In Nontitle I schools, 
high SES females significantly outperformed low SES females under the 
high verbal condition of difference score. The significant difference 
between SES levels occurred for all achievement subtests except Math 
Concepts, where the trend was apparent. Consistently, high verbal, high 
SES families performed noticeably better in Nontitle I schools than in 
Title I schools. High nonverbal, low SES females performed noticeably 
and consistently better in Nontitle I schools than in Title I schools. 
Because previous interactions involving difference scores were confounded 
by unexpected differences in mean total aptitude scores, an examination of 
mean total aptitude scores seemed advisable. The mean total aptitude 
scores for high SES females in Title I schools were 108.50 (high non­
verbal group), 110.00 (equal ability group), and 106.29 (high verbal 
group). For low SES females in Title I schools, the mean total aptitude 
scores were 106.07 (high nonverbal), 106.52 (equal ability), and 100.59 
(high verbal). The mear. total aptitude scores for high SES females in. 
Nontitle I schools were 116.05 (high nonverbal), 112.75 (equal ability), 
and 116.91 (high verbal). For low SES females in Nontitle I schools, 
the mean total aptitude scores were 113.33 (high nonverbal), 101.14 
(equal ability), and 99.10 (high verbal). Tukey's critical difference 
score (^ .01, 167) was 16.49. The difference (17.81) between the mean 
total aptitude score of high and low SES females in Nontitle I schools 
was significant under the high verbal difference score condition. The 
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difference (11.61) between the mean total aptitude scores of high and 
low SES females in Nontitle I schools approached significance under the 
equal ability difference score condition. The noticeable decline in 
achievement performance for low SES females in Nontitle I schools 
from high nonverbal to equal ability and high verbal difference score 
conditions appear related to mean total aptitude differences for the 
three groups. However, the effect of difference score was apparent for 
high SES females in Nontitle I schools and, to a lesser extent, low SES 
females in Title I schools. Mean total aptitude scores were consistent 
across difference score conditions for both high SES females in Nontitle 
I school and low SES females in Title I schools. For high SES females 
in Nontitle I schools, however, the high verbal group obtained noticeably 
higher achievement scores than the equal ability and high nonverbal 
groups. For low SES females in Title I schools, the high nonverbal group 
obtained lower achievement scores than the equal ability and, to a lesser 
extent, high verbal groups. 
The total aptitude x difference score interaction was significant 
on seven achievement subtests (Word Knowledge, Reading, Reading Total, 
Language, Science, Social Studies, Total Achievement). A general pattern 
emerged whereby high verbal females comparatively outperformed equal 
ability and high nonverbal females under the high total aptitude con­
dition and high nonverbal females outperformed comparatively worse than 
equal ability and high verbal females under the low total aptitude con­
dition. For Word Knowledge and Reading Total, the difference between 
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achievement scores of high verbal females and equal ability/high non­
verbal females under the high total aptitude condition was significant. 
For Social Studies, high nonverbal females performed significantly worse 
than high verbal females under the low total aptitude condition. The 
interaction of total aptitude x difference score may reflect a thresh­
old effect for verbal aptitude. On the basis of the current data, it 
appeared that academic performance was adversely affected by low verbal 
aptitude under the low total aptitude condition and positively affected 
by high verbal aptitude under the high total aptitude condition. 
With respect to teacher grades (reading and math), the main effects 
of school and total aptitude were significant for both sexes. No other 
main or interaction effect achieved significance for either sex. Given 
that the regression main effects model accounted for approximately half 
the variance in teacher grades as it did in standardized achievement 
scores, it is apparent that factors other than the independent variables 
cited in the present study operated in the determination of teacher 
grades. Clarlzio (1979) argued that teacher grades, especially at the 
elementary level, are partially determined by: (a) motivation, study 
habits, teacher pleasing skills, and conformity, (b) teacher reluctance 
to evaluate students negatively and make those evaluations public, and 
(c) a tendency for teachers to emphasize effort over ability with low 
ability students. Cronbach (1977) also observed, "it is well known that 
teachers often grade on conduct, neatness, and other matters far removed 
from course achievement" (p. 697). 
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The difference between achievement test scores and teacher grades 
in terms of the amount of variance accounted for by the regression main 
effects model is consistent with what the literature would suggest. 
Teacher grades undoubtedly reflect a greater historical perspective than 
achievement test scores for such salient variables as deportment, effort, 
neatness, promptness and a host of personality variables that might be 
viewed as positive or negative given the predilections of the teacher 
evaluating the student. While Cronbach (1977) is correct in concluding 
that teacher grades based, in part, on effort and compliance distort the 
interpretation of students' abilities, teacher grades may be a better in­
dicator than achievement test scores of a students' probable level of 
performance on a daily basis. Assuming for a moment that teacher grades 
are affected to a certain extent by such variables as thoroughness and 
completeness of daily assignments, differences between teacher grades 
and standardized achievement scores could have important diagnostic impli­
cations. For example, students who perform well on standardized achieve­
ment tests and put forth little effort on a daily basis in the classroom 
are probably not learning at a rate anywhere near their potential. If 
differences between teacher grades and achievement test performance could 
be traced to a lack of effort in the classroom, intervention aimed at 
motivational issues could be beneficial in terms of boosting students' 
learning rates. 
Males at Third and Fifth Grade 
Based on the analysis of variance results, the main effects of 
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school, SES, and total aptitude were significant on each achievement sub­
test at both third and fifth grades. When the correlations among the 
main effects were partial led out using the regression procedure, the 
results were less consistent. Total aptitude was the only variable to 
remain significant on each achievement subtest at both grade levels. In 
all instances, achievement covaried positively with total aptitude. The 
difference score variable was significant on all achievement subtests 
except Math Computation at third grade. By fifth grade, difference score 
was not significant on any of the math subtests or the Language subtest. 
In all instances where difference score was significant, achievement 
covaried positively with verbal aptitude. In other words, high verbal 
males outperformed high nonverbal males where difference score was sig­
nificant. The variable of school was significant on six subtests at 
third grade. By fifth grade, school was significant on the subtest of 
Math Concepts, which had also been significant at the third grade level. 
In all instances where school was significant, Nontitle I school males 
outperformed Title I school males. The variable of SES was not signifi­
cant on any achievement subtest at third grade. At fifth grade, SES was 
significant on the subtests of Language and Total Achievement. When SES 
was significant, high SES males outperformed low SES males. 
In terms of interaction effects, only the school x SES x total 
aptitude interaction was significant at both grade levels for males. 
The school x SES x difference score was significant on two subtests 
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at third grade and, six subtests at fifth grade. The interaction was 
significant for Total Achievement at both grade levels. 
The total aptitude x difference score interaction was significant 
on five subtests at third grade but failed to reach significance on any 
of the achievement subtests at fifth grade. Likewise, the SES x differ­
ence score interaction was significant on three subtests at third grade 
but on no subtests at fifth grade. Only the school x SES x total apti­
tude interaction was significant at fifth grade. For the Reading and 
Reading Total achievement subtests, the largest difference in achieve­
ment scores was between high and low SES males in Nontitle I schools at 
the low total aptitude level. For the Math Concepts, Math Problem-
Solving, and Math Total achievement subtests, the largest difference 
in achievement scores was between high and low SES males in Nontitle I 
schools at the high total aptitude level. In general, the influence of 
SES appeared stronger in Nontitle I schools. 
Females at Third and Fifth Grade 
Based on the analysis of variance results, the main effects of 
school, SES, and total aptitude were significant on each achievement 
subtest at both third and fifth grades. When the correlations among 
the main effects were parti ailed out using the regression procedure, the 
results were less consistent. Total aptitude remained significant on 
all achievement subtests at both grade levels. In all instances, achieve­
ment covaried positively with total aptitude. The difference score vari­
able was significant on all achievement subtests except math computation 
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at third grade. At fifth grade, difference score was not significant 
on any of the math subtests. In all instances where difference score 
was significant, achievement covaried positively with verbal aptitude. 
The higher the verbal aptitude score relative to the nonverbal aptitude, 
the higher the achievement performance. The variable of school was sig­
nificant on eight achievement subtests at third grade and on three sub­
tests at fifth grade. School was significant on Math Concepts, Math 
Total, and Total Achievement at both grade levels. In all instances 
where school was significant, Nontitle I females outperformed Title I 
females. The SES variable was not significant on any of the achievement 
subtests at either grade level. 
The most robust interaction effect for females over time was the 
total aptitude x difference score interaction. The total aptitude x 
difference score interaction was significant on nine achievement subtests 
at third grade and on seven achievement subtests at fifth grade. The 
total aptitude x difference score interaction was significant on Word 
Knowledge, Reading, Reading Total, and Total Achievement at both grade 
levels. At both grade levels, high nonverbal females tended to obtain 
noticeably lower achievement scores than their equal ability and high 
verbal counterparts under the low total aptitude condition. At third 
grade, high nonverbal females also tended to earn lower achievement 
scores than their equal ability and high verbal counterparts under the 
middle level of toal aptitude. At fifth grade, high verbal females 
tended to earn higher achievement scores than their equal ability and 
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high nonverbal counterparts under the high total aptitude condition. In 
general, it appeared that low verbal aptitude relative to nonverbal apti­
tude, particularly at low levels of total aptitude, had a more immediate 
effect on achievement performance than did high verbal ability relative 
to nonverbal ability at high levels of total aptitude. In essence, the 
advantage of high verbal aptitude at high levels of total aptitude may 
be a gradual, cumulative effect for females while low verbal ability at 
low levels of total aptitude places females at a noticeable disadvantage 
early in their academic careers. 
Although the school x difference score interaction was significant 
for females on seven subtests at the third grade and on two subtests at 
the fifth grade, little if any importance can be attached to the finding. 
An analysis of the mean total aptitude scores per group strongly suggests 
the interaction was primarily a result of differences in mean total apti­
tude scores. 
The school x SES x total aptitude interaction was significant on two 
subtests at third grade but apparently gave way to the school x SES x 
difference score interaction at fifth grade. The school X SES x dif­
ference score interaction was significant on 10 subtests at fifth grade. 
Unfortunately, the school x SES x difference score was confounded to an 
extent by differences in the group's mean total aptitude scores. The 
following differences, however, can not be attributed to mean total 
aptitude differences. High SES females in Nontitle I schools with high 
verbal difference scores performed noticeably better than equal ability. 
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and high nonverbal high SES females in Nontitle I schools. Low SES fe­
males in Title I schools with high nonverbal difference scores, however, 
performed noticeably worse than equal ability and high verbal low SES fe­
males in Title I schools. High SES females in Title I schools performed 
nearly equally across the three difference score conditions. The school 
X SES X difference score appears to reflect a pattern similar to that 
observed in the total aptitude x difference score interaction. The high 
SES females in Nontitle I schools essentially comprised a high total 
aptitude condition which was the context under which high verbal females 
noticeably outperformed equal ability and high nonverbal females. Simi­
larly, low SES females in Title I schools most closely approximated a low 
total aptitude condition which was the context under which high nonverbal 
females performed worse than equal ability and high verbal females. Why 
high nonverbal, high SES females in Title I schools did not also perform 
below the equal ability and high verbal, high SES females in Title I 
schools is not clear. 
Comparison of Males and Females 
Total aptitude and difference score were consistently significant 
across grade levels for both sexes in the regression analysis. Total 
aptitude was significant for both sexes on all academic measures (achieve­
ment subtests and teacher grades) involved in the study. At third grade, 
difference score was significant on all achievement subtests except Math 
Computation for males and females. At fifth grade, difference score 
failed to reach significance on all math subtests for both sexes. For 
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males, difference score also failed to reach significance on the Language 
achievement subtests. The variable of school type (Title I versus Non-
title I) was significant on more achievement subtests for females than 
at both third and fifth grade. School was also significant for females 
on Reading Grade at fifth grade, the only instance besides total aptitude 
where a significant main or interaction effect was obtained for teacher 
grades. The main effect of SES was not significant for either sex at 
third grade but did achieve significance on a limited number of subtests 
for males at fifth grade. 
None of the interaction effects significant for females across grade 
levels were significant for males across grade levels. The SES x differ­
ence score and total aptitude x difference score interactions were sig­
nificant for males at third grade but not at fifth grade. The school 
X SES X total aptitude interaction was significant on two achievement 
subtests for males at third grade, and on six subtests at fifth grade. 
For females, the school x SES x total aptitude interaction was signifi­
cant at third grade but not at fifth grade. The school x SES, and SES x 
difference score interactions were significant on single subtests for 
females at fifth grade. The school x SES x difference score interaction 
was significant on 10 subtests for females at fifth grade. The school 
X difference score, and total aptitude x difference score interactions 
were significant at third and fifth grades for females. Due to a con­
founding of total aptitude differences in the groups comprising the 
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school X difference score interaction, the total aptitude x difference 
score interaction was the single meaningful interaction to occur for 
females at third and fifth grades. In summary, the main effects of total 
aptitude and difference score was the most consistent over time for both 
sexes. The total aptitude x difference score interaction was the most 
consistent interaction effect for females over time while the school x 
SES X total aptitude interaction was the most consistent interaction 
effect for males over time. 
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Conclusions 
Previous research and/or conventional wisdom suggest that: (a) aca­
demic performance covaries positively with SES whether it be determined 
by family characteristics or broader sociological characteristics such 
as neighborhood of residence or school of attendance; (b) academic per­
formance covaries positively with total aptitude; (c) when sizable dis­
crepancies exist between verbal and nonverbal aptitude scores, verbal 
aptitude is a better predictor of academic achievement than either non­
verbal or total aptitude, and (d) teacher grades tend to be more biased 
in favor of females than are standardized achievement tests. 
Based on the analysis of variance main effects results, academic 
performance covaried positively with SES for both types of SES measure 
used (family and school characteristics). When the correlations among 
the main effects were partial led out using the regression method, how­
ever, the effect of SES was greatly diminished. Given that total apti­
tude was the only main effect to remain consistently significant when the 
partial sum of squares criterion was used, it appears that the positive 
covariance between SES and academic achievement was largely a function 
of total aptitude differences among the SES groups. Even with total 
aptitude partial led out, school type was significant on six achievement 
subtests (Word Knowledge, Reading, Reading Total, Math Concepts, Math 
Total, Total Achievement) for males and eight subtests (Word Knowledge, 
Language, Spelling, Math Compuation, Math Concepts, Math Problem-Solving, 
Math Total, Total Achievement) for females at third grade. The SES 
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variable failed to reach significance on any achievement subtest for 
both sexes at third grade. At fifth grade, the school variable had 
decreased in importance for both sexes; more so for males than females. 
School remained significant on the achievement subtests of Math Concepts, 
Math Total, and Total Achievement for females. School was also signi­
ficant on Reading Grade for females. For males, school was significant 
on only one achievement subtests (Math Concepts) at fifth grade. The 
SES variable, however, was significant on two achievement subtests 
(Language, Total Achievement) for males at fifth grade. For females, 
SES was not significant on any achievement measure at fifth grade. 
Because Total Achievement was the sum of all achievement subtests except 
Reading Total and Math Total; it seems reasonable to assume that any 
significant main or interaction effect on Total Achievement constitutes 
a cumulative influence of that particular main or interaction effect. 
Restated, the influence of a main or interaction effect may be 
marginal on an individual subtest basis but amplified to the point of 
SIgn 1 f 1 caricc on a Cumulative index like Total Achievement. Based on 
the preceding reasoning, it appears that school type was more important 
to the academic performance of females (i.e.. Total Achievement) while 
SES was more important to the academic performance of males (i.e.. Total 
achievement) at fifth grade. That SES was more important to the academic 
functioning of males than school is consistent with the research of 
Bayley and Schaefer (1964), Bernstein (1970), and Cronbach (1977). 
Essentially, males' cognitive development appears more related to 
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maternal behavior than is the cognitive development of females. Further, 
the maternal behavior of high SES mothers is typically more consonant 
with the demands/expectations of the classroom than is the maternal 
behaviors of low SES mothers. Females, on the other hand have been 
reported as more compliant, docile, and willing to please regarding 
teacher demands than males (Clarizio, 1979; Cronbach, 1977; St. John, 
1930). Assuming that the level or pace of instruction is higher in 
Nontitle I schools than Title I schools, the preceding would argue 
that females (if more compliant and willing to please) would be more 
responsive to the differences in level/pace of instruction than males 
and, hence, would register greater differences in level of academic 
performance. 
As stated earlier, when total aptitude was partial led out of 
the school and SES effects, the influence of SES and school was less 
dramatic but represented in a cumulative effect over time and across 
achievement measures. Why school differences were more pronounced at 
third grade than fifth grade may be a function of the increased hetero­
geneity of student performance over time or grade levels. Differences 
in academic achievement are greater among students at upper elementary 
grades than the lower elementary grades. Consequently, it is probable 
that differences in instructional level/pace would be most noticeable 
in more homogenous groups (i.e.. Title I versus Nontitle I third graders) 
than in less homogenous groups (i.e.. Title I versus Nontitle I fifth 
graders). Females (being more compliant with teacher expectations) 
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continued to show more of a school effect at fifth grade than did males. 
The more subtle effects of SES differences (total aptitude parti ailed 
out) became more apparent at fifth grade probably because the effects 
were relatively weak and only demonstrable as a cumulative effect over 
time (i.e., apparent at fifth grade but not at third grade). 
The confounding influence of mean total aptitude differences was 
also apparent in a number of interaction effects involving school and 
SES variables. The interactions of SES x difference score for third 
grade males, school x difference score for third grade females, and 
school X SES, school x difference score, SES x difference score for fifth 
grade females were confounded by total aptitude differences. In all in­
stances, mean total aptitude scores favored high SES students over low 
SES students and Nontitle I students over Title I students. In brief, 
whenever significant differences in academic achievements occurred be­
tween school or SES groups, those groups also differed (often signifi­
cantly) on mean total aptitude scores. 
Total aptitude was the only independent variable to reach signifi­
cance on all academic measures at both grade levels for both sexes. 
Without exception, all achievement measures covaried positively with 
total aptitude. A review of the regression main effects shows the 
potency of the total aptitude effect. Using the partial sum of squares 
criterion, the ^-ratios for total aptitude were at least double the F^-
ratios of other significant main effects. When total aptitude differ­
ences were taken into account for main and interaction effects involving 
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school and SES, the effects were frequently interpretable on the basis 
of mean total aptitude differences. Of all the main and interaction 
effects analyzed in the study, total aptitude was clearly the strongest 
and most important. 
The high verbal and high nonverbal groups were separated by a mini­
mum of 10 difference score points at third grade and 11 difference score 
points at fifth grade. Essentially, a difference between verbal and non­
verbal aptitude of five points qualified a student as fitting either the 
high verbal or high nonverbal groups. Although the five point criterion 
used to identify students as high verbal/nonverbal was a little less 
than half the 12 point difference suggested as "worthy of consideration" 
by Kaufman (1979, p. 24), the minimum difference score between the high 
verbal and high nonverbal groups approximated one standard deviation and 
thus represented a distinction worthy of consideration. The emphasis 
that can be placed on verbal-nonverbal differences in group administered 
aptitude tests relative to academic achievement can be derived, in part, 
by comparing the achievement patterns of high verbal and high nonverbal 
groups across the three levels of total aptitude. For the sake of com­
parison, mean scores on the Total Achievement measure were contrasted for 
high verbal and high nonverbal males and females at both grade levels. 
At third grade, high verbal males outperformed high nonverbal males by 
.57 of a standard deviation at low total aptitude, by .43 of a standard 
deviation at middle total aptitude, and by .34 of a standard deviation 
at high total aptitude. High verbal females outperformed high nonverbal 
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aptitude by 1.11 standard deviation at low total aptitude, by .90 of a 
standard deviation at middle total aptitude, and by .25 of a standard 
deviation at high total aptitude. At fifth grade, high nonverbal males 
outperformed high verbal males by .24 of a standard deviation at low 
total aptitude. High verbal males outperformed high nonverbal males by 
.03 of a standard deviation at middle total aptitude, and by .07 of a 
standard deviation at high total aptitude. High verbal females out­
performed high nonverbal females by .71 of a standard deviation at low 
total aptitude, by .27 of a standard deviation at middle total aptitude, 
and by .51 of a standard deviation at high total aptitude. White and 
Haring (1980) concluded that a difference of approximately .66 of a 
standard deviation is almost a universal requirement before people 
consider differences on a given variable to be noteworthy at an intuitive 
level. The .66 of a standard deviation criterion was selected for analy­
sis purposes to distinguish achievement differences that teachers would 
probably define as meaningful. The achievement differences between high 
verbal and high nonverbal females at third grade under the low and middle 
total aptitude levels, and at fifth grade under the low total aptitude 
level exceed the .66 of a standard deviation criterion. The achievement 
differences between high verbal and high nonverbal third grade males at 
the low total aptitude level and high verbal and high nonverbal fifth 
grade females at the high total aptitude level approached the .66 of a 
standard deviation criterion. Assuming White and Baring's (1980) 
analysis is correct, the conditions under which high nonverbal students 
213 
would be perceived as performing noticeably below high verbal students 
would involve females with low and average total aptitude scores at 
third grade, and females with low total aptitude scores again at fifth 
grade. Consequently, it is tentatively advanced that, when verbal-
nonverbal differences approximating one standard deviation exist on 
group administered aptitude tests, the verbal aptitude score is a 
critical variable at third grade for females with low and average 
total aptitude scores. Similarly, at fifth grade, the verbal aptitude 
score is critical for females with low total aptitude scores. The 
verbal aptitude score also appears important, but to a lesser extent, 
for third grade males with low total aptitude scores, and fifth grade 
females with high total aptitude score. For all practical purposes, a 
consideration of verbal aptitude in the remaining verbal-nonverbal dif­
ference conditions would not enhance academic prediction in a meaningful 
way; especially for fifth grade males. 
A tendency for teacher grades (Reading and Math) to favor females 
was noted in the data. By virtue of data entry procedures, negative cor­
relations involving the sex variable and achievement indexes reflected 
males outperforming females while positive correlations reflected the 
converse. The correlation coefficients for sex and Reading Grade, and 
sex and Math Grade were both .18. On comparable achievement subtests, 
the correlation coefficients for sex and Reading Total, and sex and Math 
Total were -.01 and -.04 respectively. Assuming that teacher grades are 
influenced to a greater extent by student conduct than are standardized 
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achievement scores (St. John, 1930) and that females typically engage 
in higher rates of teacher pleasing behavior than do males (Cronbach, 
1977), the correlational results outlined above are clearly interprét­
able. Given that females did fair better on teacher grades for Reading 
and Math than on comparable standardized achievement measures, the extent 
to which teacher grades favored females were minimal and certainly not 
evidence of serious bias on the part of teachers. 
The main effects of total aptitude and difference score were nearly 
equivalent for females and males. The interaction effect of total apti­
tude X difference score, however, was more pronounced for females than 
males. For the total aptitude and difference score main effects, aca­
demic achievement covaried positively with total aptitude and high verbal 
students academically outperformed high nonverbal students. The differ­
ences between high verbal females and high nonverbal females were accent­
uated, however, at the low total aptitude level at both third and fifth 
grades. A similar accentuation of differences in achievement occurred 
between high verbal and high nonverbal females with average total apti­
tude scores at third grade and high total aptitude scores at fifth grade. 
Differences in achievement were also accentuated between high verbal and 
high nonverbal males at the low total aptitude level at third grade. Not 
only did accentuated differences in achievement between high verbal and 
high nonverbal students occur under a greater variety of total aptitude 
conditions (low total aptitude for males versus low, middle and high 
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total aptitude conditions for females), but the total aptitude x differ­
ence score was significant on nine achievement subtests for females and 
on five subtests for males at third grade. By fifth grade, the total 
aptitude x difference score interaction was not significant on any sub­
test for males but remained significant on seven subtests for females. 
As outlined earlier, significant differences between high and low 
SES groups and Title I and Nontitle I students were frequently the 
result of unanticipated mean total aptitude differences between the SES 
and school subgroups. Where SES and school effects were not confounded 
by total aptitude differences, the following results occurred. At fifth 
grade, SES significantly influenced the achievement of males while school 
significantly influenced the achievement of females. The differential 
influence of SES and school on the achievement of males and females was 
based on the Total Achievement measure which was the sum of individual 
achievement subtests. Consequently, the effects of SES and school appear 
to require the "amplification" effect of a cumulative measure to be 
demonstrable. The differential effect of SES and school was examined 
in light of two strands of previous research. In essence, the cognitive 
development of males appears more dependent on family (particularly 
maternal) behavioral characteristics that covary with SES (Bayley, 1954; 
Bayley & Schaefer, 1964; Bernstein, 1970; Cronbach, 1977), while females 
are typically more responsive to teacher expectations/demands (Cronbach, 
1977; St. John, 1930). Mean achievement differences suggest that the 
level/pace of instruction was higher in Nontitle I schools than Title I 
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schools, a difference that perhaps females were more responsive to than 
males. The variables of school and SES were involved in three-way inter­
actions with total aptitude for males at third and fifth grade, with total 
aptitude for females at third grade, and difference score for females at 
fifth grade. At third grade, low SES males with average total aptitude 
score performed noticeably better in Nontitle I schools than in Title I 
schools. For females at third grade, low SES females with average and 
high total aptitude scores performed noticeably better in Nontitle I 
schools than in Title I schools. At fifth grade, low SES males with 
low total aptitude scores and high SES males with high total aptitude 
scores performed noticeably better in Nontitle I schools than in Title 
I schools. In general, whenever noticeable differences occurred between 
comparable groups in Title I versus Nontitle I schools, the Nontitle I 
groups academically outperformed the Title I groups. The school x SES 
X difference score interactions for females at fifth grade was unfor­
tunately confounded by sizable mean total aptitude differences. Moan 
total aptitude scores were consistent enough across the three di'te.rei.ce 
score conditions for low SES females in Title I schools and high SES 
females in Nontitle I schools, however, to make the following obser­
vations. For low SES females in Title I schools, high nonverbal females 
were at a noticeable disadvantage relative to equal ability and high 
verbal females. For high SES females in Nontitle I schools, high ver­
bal females were at a noticeable advantage relative to equal ability and 
high nonverbal females. The preceding results from the school x SES x 
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difference score interaction were comparable to those cited for the total 
aptitude x difference score interaction for fifth grade females. Essen­
tially, the low SES females in Title I schools constituted a low total 
aptitude condition while high SES females in Nontitle I schools consti­
tuted a high total aptitude condition. These were the same circumstances 
under which noticeable discrepancies were found between high verbal and 
high nonverbal females in the total aptitude x difference score inter­
action at fifth grade. 
In summary, the following results were consistent across grade 
levels and constitute the most robust findings of the study. All 
achievement measures covaried positively with total aptitude for both 
sexes. Also, for both sexes, high verbal students academically outper­
formed high nonverbal students; the noticeable exceptions being Math 
Computation at third grade and all math subtests at fifth grade. The 
difference in achievement performance between high verbal and high non­
verbal females was greatest at the low total aptitude level. Attending 
a Nontitle I school versus a Title I school had more of an impact on 
females' academic performance than on males' academic performance. 
Although the school x SES x total aptitude interaction was significant 
for males at third and fifth grades, no consistency within the inter­
action was found across grade levels. Males with average total aptitude 
scores faired better academically in Nontitle I schools at third grade 
but not at fifth grade. At fifth grade, low SES males with low total 
aptitude scores and high SES males with high total aptitude scores 
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faired better in Nontitle I schools. The most generalizable statement 
that can be made about the school x SES x total aptitude interaction for 
males is that whenever noticeable differences between comparable groups 
in Title I versus Nontitle I schools occurred, the differences favored 
the Nontitle I group. 
Future Research 
For the effects of the school and SES variables to be more fully 
understood, males and females would need to be matched for total 
aptitude scores. In the present study, many of the school and SES 
main effects and interaction effects involving school and/or SES were 
confounded by sizable mean total aptitude differences. The present data 
supported the conclusion that, by fifth grade, the academic achievement 
of males is more influenced by family SES than school SES while the con­
verse was true for females. If this finding is replicated, it may have 
important educational implications. For example, home-based incentive 
programs may be more important for males than females for increasing 
academic performance. In a more general sense, the educational develop­
ment of males may be enhanced by promoting parental participation during 
the elementary years. Perhaps a greater show of interest, concern and 
valuing of education on the part of the parents would have a greater 
impact on males than females. If, for example, males receive direct or 
indirect messages from parents that females are expected to do better 
in school than males, increasing the role of parents in the educational 
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process could provide a set of direct and indirect counterbalancing 
messages. 
The present findings could be expanded by selecting males and 
females with greater discrepancies (i.e. 12 or more points) between 
verbal and nonverbal aptitude scores. In the present study, an approxi­
mate five point difference was required to identify students as high 
verbal or high nonverbal. Based on the current data, it is reasonable 
to conclude that the academic performance of females was more sensitive 
than the academic performance of males to verbal-nonverbal aptitude 
differences, particularly at low and high levels of total aptitude. It 
may or may not be that noteworthy differences in the academic performance 
of males would appear if the criterion for defining students as high 
verbal/high nonverbal was increased. Why females' academic performance 
was more sensitive than males to verbal-nonverbal differences is not 
clearly understood. As Kaufman (1979) pointed out, the possible reasons 
for verbal-nonverbal discrepancies are numerous such that high verbal and 
high nonverbal groups are far from homogenous with respect to causal 
factors. That verbal-nonverbal aptitude differences translate more 
readily into achievement differences for females than males at differ­
ent levels of total aptitude provides an added dimension to an already 
ambiguous field of research. 
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